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CLAIMS 



1. A process for altering the host range of. 
Bacillus toxins which comprises recombining in vitro 
the variable region of two or more Bacillus toxin genes. 



2. A process, according to claim 1, wherein the 
Bacillus is a Bacillus thuringiensis . 



3. A process, according to claim 2, wherein 
variable regions of Bacillus thuringiensis var. 
kurstaki HD-1 and Bacillus thuringiensis var. 
kurstaki HD-73 are recombined in vitro to give genes 
encoding chimeric toxins having altered host ranges. 



4. DNA , denoted pEW3 , encoding a chimeric toxin 
having pesticidal activity, as follows: 

.1 st art HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 
GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA BOO 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGA6 ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
TGGAACTATG GGAAATGCAG CTCCACAACA* ACGTATTGTT GCTCAACTAG 
GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 
AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 
TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600' 
GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 
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CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 
AGGCTTTAGT AATAGTAGT6 TAAGTATAAT AAGAGCT (end hd-73> 

(start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 
AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAA6GACCAG 2000 
GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 
AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCC6TTTAA 
CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 
GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCTG6ATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 
TAAAAGCCTA TACCC6TTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 
TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 
TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
TGCCATGATT CATGCGGCAG ATAAACGTGT JCATAGCATT CGAGAAGCTT 
ATCTGCCTGA GCTGTCTGT.G ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGAC6A ACTGAAGTTT 3700 
AGCAACTGCG TAGAAGAG6A AATCTATCCA AATAACACGG TAACGTGTAA 
TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
TATGAAGAAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 
TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT T6AGATTGGA 4000 
GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1) 
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and equivalent nucleotide sequences coding for toxin 
EW3 with the following amino acid sequence: 



HDNNPN1NECIPYNCLSNPEVEVLSGERIE 

T6YTPIDISLSLTQFLLSEFVP6AGFVL6L 

VDIIWGIFGPSQWDAFLVQIEQLINQRIEE 

FARNSAI SRLESLSNLYQIYAESFREWEAD 

PTNPALREEMRIQFNDMNSALTTAIPLFAV 

QNYSVPLLSVYVQAANLHLSVLRDVSVFGQ 

RWGFDAATINSRYNDLTRLIGNYTDYAVRW 

YNTGLERVWGPDSRDWVRYNQFRRELTLTV 

L D I V A L FF'NYDSRRYP I RTVSQLTRE I Y T N 

P V L E K F D G S F R G 3 A 9 G I E R 3 I R S P H L M D I L 

N S ! i I ■'■ T D A H R 5 Y Y Y W 3 G H Q IMASPV6FSG 

P E tr - f p L Y G T M 6 N A A P Q Q RIVAQL6QBVYR 

TLSBTLYRRF'FNl GI NNPOLSVLDGTEFAY" 

G T S 5 N L P S A V Y R l< S G T V D S L D E I P P 9 N N N V 

PPROGFSHRLSHVSMFRSEFSNSSVSIIRA 

P T F 3 W 0 H R 3 A E F N N I I P 3 5 Q I T Q I P L T K 5 T 

NLGSGT3VVKGPGFTGGDILRRTSPGQIST 

LRVNI TAPLSQRYRVRIRYASTTNLQFHTS 

IDGRPINQGNFSATMSSGSNLQSGSFRTVG 

FTTPFNFSNGSSVFTLSAHVFNBGNEVYID 

RIEFVPAEVTFEAEYDLERAQKAVNELFTB 

SNQIGLk'TDVTDYHIDQVSNLVECLSDEFC 

L D E K Q E L B'E KVKHAKRLSDERNLLQDPNFR 

GINRQLDRGWRGSTDITIQGGDDVFKENYV 

TLLGTFDECYPTYLYQK IDESKLKAYTRYQ 

LRGYIEDSQDLEIYLIRYNAKHETVNVPGT 

6SLWPLSAQSPIGKCGEPNRCAPHLEWNPD 

LDCSCRDSEKCAHHSHHFSLDIDVGCTDLN 

EDLGVWVIFKIKTQDGHARLGNLEFLEEKP 

LVGEALARVKRAEKKWRDKREKLEWETNIV 

YKEAKESVDALFVNS6YDQLQADTNIAMIH 

AADKRVHSIREAYLPELSVIFGVNAAIFEE 

LEGRIFTAFSLYDARNVIKNGDFNNBLSCW 

NVKGHVDVEEQNNQRSVLVLPEWEAEVSQE 

VRVCPGRGYILRVTAYKEGYGEGCVTIHEI 

ENNTDELKFSNCVEEEIYPNNTVTCNDYTV 

NQEEY66AYTSRNR6YNEAPSVPADYASVY 

EEKSYTDGRRENPCEFNRGYRDYTPLPVGY 

VTKELEYFPETOKVWIEIGETEGTFIVDSV 

E L L L M E E. 
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5.DNA, denoted pEW4 , encoding a chimeric toxin, 
having pesticidal activity, as follows: 

(start HD-1) ATGG ATAACAATCC GAACATCAAT 

GAATGCATTC CTTATAATTG TTTAAGTAAC CCTGAAGTAG AAGTATTAGG 600 
T6GAGAAAGA ATAGAAACTG GTTACACCCC AATCGATATT TCCTTGTCGC 
TAACGCAATT TCTTTTGAGT GAATTTGTTC CCGGTGCTGG ATTTGTGTTA 700 
GGACTAGTTG ATATAATATG GGGAATTTTT GGTCCCTCTC AAT6GGACGC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA GAAGAATTCG 800 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAA TCTTTATCAA 
ATTTACGCAG AATCTTTTAG AGAGTGGGAA GCAGATCCTA CTAATCCAGC 900 
ATTAAGAGAA GAGATGCGTA TTCAATTCAA TGACATGAAC AGTGCCCTTA 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATCAAGT TCCTCTTTTA 1000 
TCAGTATATG TTCAAGCTGC AAATTTACAT TTATCAGTTT TGAGAGATGT 
TTCAGTGTTT GGACAAAGGT GGGGATTTGA TGCCGCGACT ATCAATAGTC 1100 
6TTATAATGA TTTAACTAGG CTTATTGGCA ACTATACAGA TTATGCTGTG 
CGCTGGTACA ATACGGGATT AGAGCGTGTA TGGG6ACCGG ATTCTAGAGA 1200 
TTGGGTAAGG TATAATCAAT TTAGAAGAGA GCTAACACTT ACTGTATTAG 
ATATCGTTGC TCTATTCTCA AATTAT6ATA GTCGAAGGTA TCCAATTCGA 1300 
ACAGTTTCCC AATTAACAAG AGAAATTTAT ACGAACCCAG TATTAGAAAA 
TTTTGATGGT AGTTTTCGTG GAAT6GCTCA GA6AATAGAA CAGAATATTA 1400 
GGCAACCACA TCTTATGGAT ATCCTTAATA GTATAACCAT TTATACTGAT 
GTGCATAGAG GCTTTAATTA TTGGTCA6GG CATCAAATAA CAGCTTCTCC 1500 
TGTAGGGTTT TCAGGACCA6 AATTCGCATT CCCTTTATTT GGGAATGCGG 
GGAATGCAGC TCCACCCGTA CTTGTCTCAT TAACTGGTTT GGGGATTTTT 1600 
AGAACATTAT CTTCACCTTT ATATAGAAGA ATTATACTTG GTTCAGGCCC 
AAATAATCAG GAACTGTTTG TCCTTGATGG AACGGAGTTT TCTTTTGCCT 1700 
CCCTAAC6AC CAACTTGCCT TCCACTATAT ATAGACAAAG GGGTACAGTC 
GATTCACTAG ATGTAATACC GCCACAG6AT AATA6TGTAC CACCTCGTGC 1800 
GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC CAAGCAGCTG 
GAGCAGTTTA CACCTTGAGA GCTCAACGT (stop HD-1) 

(start HD-73) CCT ATGTTCTCTT 

GGATACATCG TAGTGCTGAA TTTAATAATA TAATTGCATC GGATAGTATT 1800 
ACTCAAATCC CTGCAGT6AA 6GGAAACTTT CTTTTTAATG GTTCTGTAAT 
TTCAGGACCA GGATTTACTG GTGGGGACTT AGTTAGATTA AATAGTAGTG 1900 
GAAATAACAT TCAGAATAGA GGGTATATTG AAGTTCCAAT TCACTTCCCA 
TCGACATCTA CCAGATATCG AGTTCGTGTA CGGTATGCTT CTGTAACCCC 2000 
GATTCACCTC AACGTTAATT GGGGTAATTC ATCCATTTTT TCCAATACAG 
TACCAGCTAC AGCTACGTCA TTAGATAATC TACAATCAAG TGATTTT6GT 2100 
TATTTT6AAA GTGCCAATGC TTTTACATCT TCATTAGGTA ATATAGTAGG 
TGTTAGAAAT TTTAGTGGGA CTGCAGGAGT GATAATAGAC AGATTTGAAT 2200 
TTATTCCAGT TACTGCAACA CTCGAGGCTG AATATAATCT GGAAAGAGCG 
CAGAAGGCGG TGAATGCGCT GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 
AACAAATGTA ACGGATTATC ATATTGATCA AGTGTCCAAT TTA6TTACGT 
ATTTATCGGA TGAATTTTGT CTGGATGAAA AGCGAGAATT GTCC6AGAAA 2400 
GTCAAACATG CGAAGCGACT CAGTGATGAA CGCAATTTAC TCCAAGATTC 
AAATTTCAAA GACATTAATA GGCAACCAGA ACGTGGGT6G GGCGGAAGTA 2500 
CAGGGATTAC CATCCAAGGA GGGGATGACG TATTTAAAGA AAATTACGTC 
ACACTATCAG GTACCTTTGA TGAGTGCTAT CCAACATATT TGTATCAAAA 2600 
AATCGATGAA TCAAAATTAA AAGCCTTTAC CCGTTATCAA TTAAGA66GT 
ATATCGAAGA TAGTCAAGAC TTAGAAATCT ATTTAATTCG CTACAATGCA 2700 
AAACATGAAA CAGTAAATGT GCCAGGTACG GGTTCCTTAT GGCCGCTTTC 



AGCCCAAAGT CCAATCGGAA AGTGTGGAGA GCCGAATCGA TGCGCGCCAC 2800 
ACCTTGAATG GAATCCTGAC TTAGATTGTT CGTGTAGGGA T6GAGAAAAG 
TGTGCCCATC ATTCGCATCA TTTCTCCTTA GACATTGATG TAGGATGTAC 2900 
AGACTTAAAT GAGGACCTAG GTGTATGGGT GATCTTTAAG ATTAAGACGC 
AAGATGGGCA CGCAAGACTA GGGAATCTAG AGTTTCTCGA AGAGAAACCA 3000 
TTAGTAGGAG AAGCGCTAGC TCGTGTGAAA AGAGCGGAGA AAAAATGGAG 
AGACAAACGT GAAAAATTGG' AATGGGAAAC AAATATC6TT TATAAAGA6G 3100 
CAAAAGAATC TGTAGATGCT TTATTTGTAA ACTCTCAATA TGATCAATTA 
CAAGCGGATA CGAATATTGC CATGATTCAT GCGGCAGATA AACGTGTTCA 3200 
TAGCATTCGA GAAGCTTATC TGCCT6AGCT GTCT6TGATT CCGGGTGTCA 
ATGCGGCTAT TTTTGAAGAA TTAGAAGGGC GTATTTTCAC TGCATTCTCC 3300 
CTATATGATG CGAGAAATGT CATTAAAAAT GGTGATTTTA ATAATGGCTT 
ATCCTGCTGG AACGTGAAAG GGCAT6TAGA TGTAGAAGAA CAAAACAACC 3400 
AACGTTCGGT CCTTGTT6TT CCG6AATGGG AAGCAGAAGT GTCACAAGAA 
GTTC6TGTCT GTCCGGGTCG TGGCTATATC CTTCGTGTCA CAGCGTACAA 3500 
GGAGGGATAT GGAGAAGGTT GCGTAACCAT TCATGAGATC GAGAACAATA 
CAGACGAACT GAAGTTTAGC AACTGCGTAG AAGAGGAAAT CTATCCAAAT 3600 
AACACGGTAA CGT6TAATGA TTATACTGTA AATCAAGAAG AATACGGAGG 
TGCGTACACT TCTCGTAATC GAGGATATAA CGAAGCTCCT TCCGTACCAG 3700 
CTGATTATGC GTCAGTCTAT GAAGAAAAAT CGTATACAGA TGGACGAAGA 
GAGAATCCTT GTGAATTTAA CAGAGGGTAT AGGGATTACA CGCCACTACC 3800 
AGTTGGTTAT GTGACAAAAG AATTAGAATA CTTCCCAGAA ACCGATAAGG 
TATGGATTGA GATTGGAGAA ACGGAAGGAA CATTTATCGT GGACAGCGTG 3900 
GAATTACTCC TTATGGAGGA A (end HD-73) " 



and equivalent nucleotide sequences coding for toxin 
EW4 with the following amino acid sequence: 



-50- 



M12C1FDF3D2 



54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 
79 
80 



v 

F 
P 
Q 
R 
Y 
L 
P 
N 
P 
L 
A 
V 
R 
N 
N 
H 
F 
I 
T 

F 

F 

Y 

Y 

G 

P 

L 

K 

I 

r 

E 



M D N N P 
T G Y T P 
I I W 
R N Q 
N P A 
Y Q V 
6 F 0 
T G 
I V 
L 
I 
F 
S 
L 
P 
M 
L 



D 
A 
T 
N 
W 
N 
D 
V 

s 

E 
S 
S 
P 
P 
F 
R 
L 
6 
D 
S 
C 
K 
V 
Q 



E 
T 
A 
P 
T 
R 
F 
F 

6 Y I 
N V N 



T G 

D L 

N E 

P L 

V Y 



C W 
C! E 
E I 



F E 
F E 

N Q 
D E 
I 
L 
R 
S 
D 
D 
V 
K 
A 
E 
V 
R 



N 
I 
G 
A 
L 
P 
A 
E 
L 
F 
Y 
P 
Y 
N 
G 
W 
G 
E 
W 
S 
F 
L 
K 



N N 



T V M 0 E 
WEEK 
G Y V T K 
S V E L L 



n. 
F 

D 
T 
L 
R 
L 
F 
I 
S 
V 
G 

A N 
I P 
G L 
R E 
N R Q P E 
S G T F D 
G Y I 
L W P 
CSC 
L G V 
G E A 
E A K 
D K R 
G R I 
H G H V 
V CPG 
T D E 
E Y G 
S Y T 
E L E 
L M E 



I 
S 
S 
E 
R 
Y 
S 



P Y N 
L T Q 
Q W D A 
GLSN 
I 



V 
R 
P D 
D S 



H R 
R S 



E D 
t S 
R D 
W V 
L A 
E S 
V H 
F T 
D 
R 
L 
G 
D 
Y 
E 



S 
'H 
S 
F 
T 
T 
5 
R 
E 
S 
A 
G 
I 
R 
V 
S 
A 
V 
G 
K 
A 
G 
F 



G 
G 
G 
G 
Y 
S 
E 
P 
P 
F 
S 
T 
V 
K 
W 
Y 
Q D 
Q S 
E K 
F K 

Y K 
D A 
I R 
F S 
E E 

Y I 
F S 

Y T 
R R 
P E 



Q F N 
Q A A 
Y N D 
R D 
R 
A 
N 
A 
G 
Q 



C L 
F L 
F 
L 
D 
N 
L 
W 
P 
R 
W 
P 



S N 

L S 

P V 

Y Q 
M N 
L H 
T R 

V R 



H V 
F 
G 



Y 
Q 
Y 
A 
P 
R 
T 



R 
E 
G 
V 



N N 
F T 



I 
I 
S 
P 

N N Q 
T 
L 
I 
G 
R 
P 
I 
Y 
I 



V E 

V P 



N Q 



V 



G 
M 
I 
G 
T 
V 
N 
E 
H 

H A K 
S T G 

Y L Y 
I Y 
G K 
H H 
T 6 
E K 

Y N 

Y L 
D A 



S 
A 
D 
Y 
A 
V 
N 
D 
R 
I 
Q 
L I 



Q N 
H G! 
L V 
E L 
V D S 
Q A A 
S D S 
V 
V 
A 
V 
E 
V 
S 
I 
I 



Q N N Q 

l'rvt 

N C V E 

S R N R 

E N P C 

T B K V 



C 
S 
D 
K 
S 
P 
R 
R 
A 
E 
G 
E 
W 



V L G 6 
G A G F 
I N Q 



G 

H H 

G H 

W R 

Q Y 

E L 

N V 



D 9 
S V 



R 
R 
T 
R 
R 
S 
D 

Q G 
D E 
N A 
N R 
S L 
R L 
K R 
L 



F R 
A I 
D V 



R I 
L G 



I 
E 
L 

F 
V 
L 

Y 



M D 
G F 



F 

F 
D 
R 
V 



DNLfi 
S G T A 
K A V N 



R N 
G D 



N R 
E I 



5 
K 
C 
D 
G 
E 
Q 
P 
G 
P 
G 

N N 
P S 
Y R D 
E T E 



T 
L 

D 
L 
E 

P 

D 

L 

L 

D 

V 

F 

W 

G 

V 

P 

Y 

G 



Y L 

L Q 



N N 

E A 

C V 

T C 

A D 

T P 

T F 



E 
A 
A 
G 
R 
T 
T 
I 
S 
R 
S 
N 
A 
K 
I 
P 
S 
V 
L 
D 
S 
E 
T 

N V P 
E W N 
C T D 
E 
T 
A 
I 
L 
V 
I 



N N 
V T 
S 
G 
A 
S 
D 
K 
F 



E 
L 
E 

D 
V 
Q 
W 
V 
N 
L 
G 
T 
F 
S 
Q 
G 
Q 
I 
D 
I 
F 
E 
N 
N 
R 



N D 

Y A 

L P 

I V 



E 
N 
M 
F 
S 
S 
H 
Y 
S 
V 
D 



1 6. DNA, denoted pACB-1, encoding a chimeric toxin, 

2 having nesticidal activity, as follows: 
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(start HD-73) 
CGAACATCAA TGAATGCATT CCTTATAATT 
GAAGTATTAS GTGGAGAAAG AATAGAAACT 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG 
GATTTGTGTT AGGACTAGTT GATATAATAT 
CAATGGGACG CATTTCTTGT ACAAATTGAA 
AGAAGAATTC GCTAGGAACC AAGCCATTTC 
ATCTTTATCA AATTTACGCA GAATCTTTTA 
ACTAATCCAG CATTAAGAGA AGAGATGCGT 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG 
TTGAGAGATG TTTCAGTGTT T6GACAAAGG 
TATCAATAGT CGTTATAATG ATTTAACTAG 
ATTATGCTGT ACGCTGGTAC AATACGGGAT 
GATTCTAGAG ATTGGGTAAG GTATAATCAA 
AACTGTATTA GATATC6TTG CTCTGTTCCC 
ATCCAATTCG AACAGTTTCC CAATTAACAA 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA 
AAGAAGTATT AGGAGTCCAC ATTTGATGGA 
TCTATACGG'A TGCTCATAGG GGTTATTATT. 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA 
TGGAACTATG GGAAATGCAG CTCCACAACA 
GTCAGGGCGT GTATAGAACA TTATCGTCCA 
AATATAGGGA TAAATAATCA ACAACTATCT 
TGCTTATGGA ACCTCCTCAA ATTTGCCATC 
GAACGGTAGA TTCGCTGAAT GAAATACCGC 
CCTAGGCAAG AATTTABTCA TCGATTAAGC 
AGGCTTTAGT AATAGTAGTG TAAGTATAAT 
(start HD-U CCAACGT 
GCTGAATTTA ATAAtATAAT TCCTTCATCA 
AACAAAATCT ACTAATCTTG GCTCTGGAAC 
GATTTACAGG AGGAGATATT CTTCGAAGAA 
ACCTTAAGAG TAAATATTAC TGCACCATTA 
AATTCGCTAC GCTTCTACTA CAAATTTACA 
GAAGACCTAT TAATCAGGGT AATTTTTCAG 
AATTTACAGT CCGGAAGCTT TAGGACTGTA 
CTTTTCAAAT GGATCAAGTG TATTTACGTT 
CAGGCAATGA AGTTTATATA GATCGAATTG 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA 
GCTGTTTACT TCTTCCAATC AAATCGGGTT 
ATCATATTGA TCAAGTATCC AATTTAGTTG 
TGTCTGGATG AAAAACAAGA ATTGTCCGAG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA 
ATAGACAACT AGACCGTGGC TGGAGAGGAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC 
f GATGAGTGC TATCCAACGT ATTTATATCA 
TAAAAGCCTA TACCCGTTAT CAATTAAGAG 
GACTTAGAAA TCTATTTAAT TpGCTACAAT 
TGTGCCAGGT ACGGGTTCCT TATGGCCGCT 
GAAAGTGTGG AGAGCC6AAT CGAT6CGCGC 
GACTTAGATT GTTCGTGTAG GGATGGAGAA 
TCATTTCTCC TTAGACATTG ATGTAGGATG 



ATG GATAACAATC 400 
GTTTAAGTAA CCCTGAAGTA 
GGTTACACCC CAATCGATAT 500 
TGAATTTGTT CCCGGTGCTG 
GGGGAATTTT TGGTCCCTCT 600 
CAGTTAATTA ACCAAAGAAT 
TAGATTAGAA GGACTAAGCA 700 
GAGA6TGGGA AGCAGATCCT 
ATTCAATTCA ATGACATGAA 800 
TGCAGTTCAA AATTATCAAG 
CAAATTTACA TTTATCAGTT 900 
TGGGGATTTG ATGCCGCGAC 
GCTTATTGGC AACTATACAG 1000 
TAGAACGTGT AT6GGGACCG 
TTTAGAAGAG AATTAACACT 1100 
GAATTATGAT AGTAGAAGAT 
GAGAAATTTA TACAAACCCA 1200 
GGCTCGGCTC AGGGCATAGA 
TATACTTAAC AGTATAACCA 1300 
ATTGGTCAGG GCATCAAATA 
GAATTCACTT TTCCGCTATA 1400 
ACGTATTGTT GCTCAACTAG 
CTTTATATAG AAGACCTTTT 1500 
GTTCTTGACG GGACAGAATT 
CGCTGTATAC AGAAAAAGCG 1600 
CACAGAATAA CAACGTGCCA 
CATGTTTCAA TGTTTCGTTC 1700 
AAGAGCT (end hd-73) 
TTTCTTGGCA GCATCGCAGT 1900 
CAAATTACAC AAATACCTTT 
TTCTGTCGTT AAAGGACCAG 2000 
CTTCACCTGG CCAGATTTCA 
TCACAAAGAT ATCGGGTAAG 2100 
ATTCCATACA TCAATTGACG 
CAACTATGAG TAGTGGGAGT 2200 
GGTTTTACTA CTCCGTTTAA 
AAGTGCTCAT GTCTTCAATT 2300 
AATTTGTTCC GGCAGAAGTA 
GCACAAAAGG CGGTGAATGA 2400 
AAAAACAGAT GTGACGGATT 
AGTGTTTATC AGATGAATTT 2500 
AAAGTCAAAC ATGCGAAGC6 
TCCAAACTTC AGAGGGATCA 2600 
GTACGGAT AT TACCATCCAA 
GTTACGCTAT TGGGTACCTT 2700 
AAAAATAGAT GAGTCGAAAT 
GGTATATCGA AGATAGTCAA 2800 
GCAAAACATG AAACAGTAAA 
TTCAGCCCAA AGTCCAATC6 2900 
CACACCTTGA ATGGAATCCT 
AAGTGTGCCC ATCATTCGCA 3000 
TACAGACTTA AATGAGGACC 
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TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGSGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATCTGCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT A6ATGTAGAA 6AACAAAACA ACCAACGTTC G6TCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAG6A6GGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACGG TAAC6TGTAA 
TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
TATGAAGAAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 
TAACAGAGGG TATAGGGATT ACAC6CCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
GAAACGGAA6 GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1) 



and equivalent- nucleotide sequences coding for toxin 
ACB-1 with the following amino acid sequence: 
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1 7. DNA, denoted pSYWl, encoding a chimeric toxin, 

;J\ 2 having pesticidal activity, as follows: 



3 




fstart 


HD-73) 


ATG 


GATAACAATC 


400 


4 


CGAACATCAA 


TGAATGCATT 


CCTTATAATT 


GTTTAAGTAA 


CCCTGAAGTA 




5 


GAAGTATTAG 


GTGGA6AAAG 


AATAGAAACT 


GGTTACACCC 


CAATCGATAT 


500 


6 


TTCCTTGTCG 


CTAACGCAAT 


TTCTTTTGAG 


TGAATTTGTT 


CCCGGTGCTG 




7 


GATTTGTGTT 


AGGACTAGT7 


GATATAATAT 


GGGGAATTTT 


TGGTCCCTCT 


600 


8 


CAATGGGACG 


CATTTCTTGT 


ACAAATTGAA 


CAGTTAATTA 


ACCAAAGAAT 




9 


AGAAGAATTC 


GCTAGGAACC 


AAGCCATTTC 


TAGATTAGAA 


GGACTAAGCA 


700 


10 


ATCTTTATCA 


AATTTACGCA 


GAATCTTTTA 


GAGAGTGGGA 


AGCAGATCCT 




11 


ACTAATCCAG 


CATTAAGAGA 


A6AGATGCGT 


ATTCAATTCA 


ATGACATGAA 


800 


12 


CAGTGCCCTT 


ACAACCGCTA 


TTCCTCTTTT 


TGCAGTTCAA 


AATTATCAAG 




13 


TTCCTCTTTT 


ATCAGTATAT 


GTTCAAGCTG 


CAAATTTACA 


TTTATCA6TT 


900 


14 


TTGAGAGATG 


TTTCAGTGT7 


TGGACAAAGG 


TGG6GATTTG 


ATGCCGCGAC 




15 


TATCAATAGT 


CGTTATAATG 


ATTTAACTAG 


GCTTATTGGC 


AACTATACAG 


1000 


16 


ATTATGCTGT 


ACGCTGGTAC 


AATACGGGAT 


TAGAACGTGT 


ATGGGGACCG 




17 


GATTCTAGAG 


ATTGGGTAAG 


GTATAATCAA 


TTTAGAAGAG 


AATTAACACT 


1100 


18 


AACTGTATTA 


GATATCG7TG 


CTCTGTTCCC 


6AATTATGAT 


AGTAGAAGAT 




19 


ATCCAATTCG 


AACAGTTTCC 


CAATTAACAA 


GAGAAATTTA 


TACAAACCCA 


1200 


20 


GTATTAGAAA 


ATTTTGATGG 


TAGTTTTCGA 


GGCTCGGCTC 


AGGGCATAGA 




21 


AGGAAGTATT 


AGGAGTCCAC 


ATTTGATGGA 


TATACTTAAC 


AGTATAACCA 


1300 


22 


TCTATACGGA 


7GCTCATAAA 


GGGGAATATT 


ATTGGTCAGG 


GCATCAAATA 




23 


AT6GCTTCTC 


CTGTAGG6TT 


TTCG6GGCCA 


GAATTCACTT 


TTCCGCTATA 


1400 


24 


TGGAACTATG 


GGAAATGCAG 


CTCCACAACA 


ACGTATTGTT 


GCTCAACTAG 




25 


GTCAG6GCGT 


GTATAGAACA 


TTATCGTCCA 


CTTTATATAG 


AA6ACCTTTT 


1500 


26 


AATATAGGGA 


TAAATAATCA 


ACAACTATCT 


GTTCTTGACG 


GGACAGAATT 
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TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 
GAACGGTAGA TTCGCTGGAT GAAATACCGC CACA6AATAA CAACGTGCCA 
CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 
AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73> 

(start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 
AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCT6TCGTT AAAGGACCA6 2000 
GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 
AATTCGCTAC GCTTCTACTA CAAATTTACA AT TCCATACA TCAATTGACG 
GAAGACCTAT .TAATCAGG6T AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
CTTTTCAAAT G6ATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 
GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCTGGATG AAAAACAA6A ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTAC6GATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 
TAAAAGCCTA TACCCGTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 
TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAGTGTGG AGAGCCGAAT CGAT6CGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 
TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATCTGCCTGA GCTGTCTGT.G ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACG6 TAACGTGTAA 
T6ATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3B00 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA T6CGTCAGTC 
TATGAAGAAA AATCGTATAC A6AT6GACGA AGAGAGAATC CTTGT6AATT 3900 
TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGA6ATTGGA 4000 
GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1) 
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*7 Q 


1 l U 1 * IN r IN X IN 


PPTPVMri ^ n p p u p u i rrfrtp 

C L* 1 < I IN w L. 3 IN i t-VCLVL-Lj«JU.r\ 1 t_ 


"7 n 

79 


TRVTP7 nT 


ci c! t n cr i i ctrtriipnARPWi n? i 

o L. Jd L. 1 UrL-UOtrVruHurVUUL. 


oU 


1/rjT 7 LI R T C 
V L« 1 i W u 1 r 


f2 D C O 111 Tr A C t 11 Ti T • IT ft 1 T KI ft P T C CT 
uroWWUHr L V W i t Ut L. i IN W r\ 1 fc. e. 


O 1 


C A P M ft A T G 


pi rr*i c ki i v n t v a et e cr p c M C a n 


82 


D T M D A 1 DP 

r 1 N r fl L K t 


EnRIQrNDnNSALTTAIrLrHV 


83 


O M V O I J D 1 1 


SvYVQAANLHLSVLRDvp.VFBQ 


o / 

84 


D |,| fj r TV A AT 

K W b r .U H H 1 


T KI C O V KI fi I TC«l T f2 KI V T n V A I J P lit 

INbhYNUL 1 h L 1 b In Y 1 LP Y H V n W 


85 


V hi T r* I r D w 

Y In 1 b u b. h V 


lit P* E> T"k O O T*l lit I J E> V KI rt C D o cr 1 T I T IJ 


86 


LUIvALFF 


NYD5RRYPIRTVSQL- 1 K fc. 1 Y 1 N 


0 "7 

o 7 


rVLLNr JJb 


ocrDf*OAnr2Tcrr , eTPCPUi mhti 
b r K b b ft w b I tGb I h b r n L n U i L 


Q Q 
OO 


MCTTTVTn 
.IN u 1 1 I l 1 U 


H n K b r, Y YWbonWinHoiVurau 


o n 

89 


* p rr C T CT D 1 V 

• r . fc. p 1 r r l» Y 


C2 T M~ n kT AAPnOOTUAni RftRWVP 


9U 


TLSSTLYR 


RPFNIGINNQQLSVLDGTEFAY 


91 


BTSSNLPS 


AVYRKSGTVDSLDEIPPCNNNV 


9z 


P P.R SGFSH 


RLSHVSMFRSGFSNSSVSI IRA 


93 


PTFSWQHR 


SAEFNNI IPSSQITQIPLTKST 


94 


NLG S G T S V 


VK GPGF'TGSD I LRRTSPGQ I ST 


9i> 


LRVNITAP 


LSQRYRVRIRYASTT N"L Q F H T S 


96 


IDGRPINQ 


GNFSATMSSGSNLQSGSFRTVG 


9 / 


FTTPFNFS 


NGSSVFTLSAHVFNSGNEVYID 


9o 


RIEFVPAE 


VTFEAEYDLER. AQKAVNELFTS 


99 


SNQIGLKT 


DVTDYHI D5VSNLVECLSDEFC 


inn 
JLU U 


LDEKQELS 


EKVKHAKRLSDERNLLCDPNFR 


i n t 
101 


GINRQLDFTGWRGSTDITIQGGDDVFKENYV 


i n 9 


TLLGTFDE 


CYPTYLY8K IDESKLKAYTR Y'Q 


in? 

1U J 


LRGYIEDB 


Q D L E.I'Y LIRYNAKHETVNVPGT 


i n l 


GSLWPLSA 


QSP I GK CGEPNRCAP.HLEWNPD 


105 

J- u ^ 


LDCSCRDG 


EKCAHHSHHFSLDIDVGCTDLN 


luD 


EDLGVWVI 


FK IK TQDGHARLGNLEFLEEKP 


107 


LVGEALAR 


VK RAEK'K WRDK REKLEWETNIV 


108 


YKEAKESV 


0ALFVN8QYDQLQADTNZAMI.H 


109 


AADKRVHS 


IREAYLPELSVIPGVNAAIFEE 


110 


LEGRIFTA 


FSLYDARNVIKNGDFNNGLSCW 


111 


N V.K G- H V D V 


EEQNNQRSVLVLPEWEAEVSQE 


112 


V R-.V C P. G R G 


YILRVTAYKEGYGEGCVTIHEI 


113 


ENNTDELK 


FS.NCVEEEIYPNNTVTCNDYTV 


114 


NQEEYGGA 


YT5RNRGYNEAPSVPADYASVY 


115 


EEKSYTDG 


RRENPCEFNRGYRDYTPLPVGY 


116 


VTKELEYF 


PETDKVWIEIGETEGTFIVDSV 


117 


ELLLflEE. 
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3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 


13 


14 


r'i 


15 


Lii 


16 


ill 


17 




18 


■r 


19 




20 




21 




22 


:isi 


23 




24 


\j 


25 




26 


M 


27 




28 




29 




30 




31 




32 




33 




34 




35 




36 




37 




38 




39 




40 




41 




42 




43 




44 



1 8. A chimeric toxin, EW3, having pesticidal 

2 activity, having the following amino acid sequence: 

MDNNPNINECIP YNCLSNPEVEVLB6ERIE 
TGYTPI DISLSLT8FLLSEFVPGA6FVLBL 
VD I I KG I FGPStl HDflFL V 8 I EQL I NB R 1 EE 
F ft R N El A I SRLE6LBNLYQ I YAESFREWEAD 
PTNPflL REEMR I B FNDHNSflLTT A I PLFfl V 
QNYQVPLLSVYVQ'AANLHLSVLRDVSVFGQ 
RWGFDAATINSRYNDLTRLIGNYTDYAVRW 
YNTGLERVWGPDSRDWVRYNGFRRELTLTV 
LDIVALFPNYDSRRYPIRTV3QLTREIYTN 
PVLENFDGSFRGSAQGIERSIRSPHLMDIL 
NSITIYTDAHRGYYYWS6HGIMASPVGFSG 
P E F T F P L Y G T M G N A A P Q Q R 1 V A Q L G G G V Y R 
TLSSTLYRRPFNIGINNGGLSVLDGTEFAY 
GTS5NLP SAV'YRKSGT VDSL DEI PPQNNNV 
PPRG6F SHRLSHVSHFRSGF SNSS VS I I R A 
PTF5WGHRSAEF. NNIIPSSGITGIPLTKST 
NLGSGTSVVKGPGFTGGDILRRTSPGQIST 
LRVNITAPLSQRYRVRIRYASTTNLQFHTS 
IDGRPINQ6NFSATMSSGSNLQS6SFRTVG 
FTTPFNFSNGSSVFTLSAHVFNSGNEVYID 
RIEFVPAEVTFEAEYDLERAGKAVNELFTS 
SNGIGLKTDVTDYHIDQVSNLVECLSDEFC 
LDEKQELSEKVKHAKRLSDERNLLQDPNFR 
6 I N R Q L D R G W R G S T D I T I Q 6 6 D D V F K E N Y V 
TLLGTFDECYPTYLY6KIDESKLKAYTRYG 
LRGYIEDSQDLEIYLIRYNAKHETVNVPGT 
GSLWPLSAQSPIGKCGEPNRCAPHLEWNPD 
LDCSCRDGEKCAHHSHHFSLDIDVGCTDLN 
EDLGVWVIFk IKTGDGHAFLGNLEFLEEKP 



V 6 E A L A R KRAEKKWRD KFEKLEWETNI 



V 



Y K E A r E S V P A L F V N 5 f? Y D G» LOABTNIAMIH 
AADKRVHSIREAYLPELSV1PGVNAAIFEE 
LEGRI F T A F S L Y B A R N V I K NSDFNNGLSCW 
N V K SHVDVEEC'N N Q RSVLVLPEWEAEVS Q E 
VRVCPGRGYILRVTAYKEGYGEGCVTIHEI 
ENNTDELKFSNCVEEEIYPNNTVTCNDYTV 
NQEEY6GAYT5RNRGYNEAPSV.PADYASVY 
EEKSYTDGRRENPCEFNRGYRDYTPLPVGY 
VTKELEYFPETDKVWIEIGETEGTFIVDSV 
E L L L M E E 

and muteins thereof which do not alter the protein 
secondary structure. 
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9. A chimeric toxin, EWA , having pesticidal 
activity, having the following amino acid sequence: 
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and muteins thereof which do not alter the protein 
secondary structure. 
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10. A chimeric toxin, ACB-1, having pesticidal 
activity, having the following amino acid sequence: 



HDHNPN1NEC IPYNCLSNPEVEVL6BERI £ 
T G Y'T PlDISLSLTQFLLSEFVPGAGFVLGL 
VDI IWGIFGPSQWDAFLVQIEQLINQRIEE 
FARNQA I S.RLEGLSNLYQ I YAESFREWEAD 
PTNPALREEMR I QFNDM NSALTTA I PLFAV 
QNYQVPLLSVYVQAANLHLSVLRDVSVFGQ 
RWGFDAATINSRYNDLTRLIGNYTDYAVRW 
Y N..T...G LERVWGPDSRDWVRYNQFRRELTLTV 
LDIVAL.FPNYDSRRYPIRTVSQLTREIYTN 
PVLENF'DESFRBSABBI ERS I RSPHLMDI L 
NSITIYTDAHRGYYYWSGHQIMASPVGFSG 
PEFTFPLY-. G.TMGNAAPQQR I VAQLGQGVYR 
TLSSTLYRRPFNI GINNQQLSVLDGTEFAY 
GTSSNLPSAVYRKS6TVDSLNEI PPQNNNV 
PPRQEFSHRLSHVSMFRSGFSNSSVSIIRA 
PTFSW6HRSAEFNNI IPSSQITQIPLTKST 
NLGSGTSVVKGPGFTGGDILRRTSPGQIST 
LRVNITAPLSQRYRVRIRYASTTNL6FHTS 
I DGRPI NQGNFSATMSSGSNLQSGSFRTVG 
FTTPFNFSNGSSVFTLSAHVFNSGNEVYID 
RIEFVPAEVTFEAEYBLERAQKAVNELFTS 
SNQ I G L K TDVTDYHI DfiVSNLVECLSDEFC 
LDEK QELSEK V K H A K RLSDERNLLQDPNFR 
GINRQLDRGWRGSTD1T IQGGDDVFKENYV 
TLLGTFDECYPTYLYQK I DESKLKAYTRYQ 
LRBY I EDSQBLE I YL I RYNfiKHETVNVPBT 
GSLWPLSAQSF I 6 K CGEPNRCAPHLEWNPD 
LDCSCRDGEKCAHHSHHFSLDIDVGCTDLN 
EDLGVWVIFKIKTQDGHARLGNLEFLEEKP 
LVGEALARVKRAEKKWRDKREKLEWETNIV 
YKEAKESVDALFVNSQYDQLQADTNIAMIH 
AADKRVHSIREAYLPELSVIPGVNAAIFEE 
L.E GRIFT A. FSLYDARNVIKNGDFNNGLSCW 
NVKGHVDVEEQNNGRSVLVLPEWEAEVSQE 
VR.VCP6RGY I LRVTAYK EGYGEGCVT I HE I 
ENNTDELKFSNCVEEEIYPNNTVTCNDYTV 
NQEEYGGAYTSRNRGYNEAPSVPADYASVY 
E E K S Y'-'T DGRRENPCEFNRGYRDYTPLPVGY 
VTKELEYFPETDKVWIEIGETEGTFIVDSV 
E L L L M E E 



and muteins thereof which do not alter the protein 
secondary structure. 



-59- 



M12C1FDF3D2 



11". A chimeric toxin, SYWl , having pesticidal 
activity, having the following amino acid sequence: 
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and muteins thereof which do not alter the protein 
secondary structure. 
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12; A pesticidal composition comprising pesti- 
cide-containing substantially intact cells having 
prolonged pesticidal activity when applied to. the 
environment of a target pest, wherein said pesticide ( 
is a chimeric toxin, is intracellular and is produced 
as a result of expression of a heterologous gene 
encoding said chimeric toxin in said cell. 

13. A pesticidal composition according to claim 12, 
wherein said cells are killed under protease deacti- 
vating or cell wall strengthening conditions, while 
retaining pesticidal activity* 

14, A pesticidal composition, according to claim 12, 
wherein said cells are prokaryotes selected from the 
group consisting of Enterobacteriaceae , Bacillaceae, 
Rhizobiaceae , Spirillaceae , Lactobacillaceae , Pseudo- 
monadaceae, Azotobacteraceae , and Nitrobacteraceae ; or 
lower eukaryotes selected from the group consisting 

of Phycomycetes , Ascomycetes , and Basidiomycetes . 

15. A pesticidal composition, according to claim 14, 
wherein said prokaryote is a Bacillus specie selected 
from a pesticide-producing strain of Bacillus thurin - 
giensis , consisting of B. thuringiensis M-7, B. thurin - 
giensis var. kurstaki , B. thuringiensis var. f initimus , 
B. thuringiensis var. alesti, B. thuringiensis var. 
sotto , B. thuringiensis var. dendrolimus , B. thurin - 
giensis var. kenyae , B. thuringiensis var. galleriae , 

B. thuringiensis var. canadensis , B. thuringiensis var. 
entomocidus , B. thuringiensis var. subtoxicus , B. 
thuringiensis var. aizawai , B. thuringiensis var. morri - 
soni, B. thuringiensis var. ostriniae , B. thuringiensis 
var. tolworthi , B. thuringiensis var. darmstadiensis , 
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14 B. thuringiensis var. toumanoffi, B. thuringiensis var. 

15 kyushuensis , B. thuringiensis var. thompsoni , B. 

16 thuringiensis var. Pakistani , B. thuringiensis var. 

17 israelensis , B. thuringiensis var. indiana , B. thurin - 

18 giensis var. dakota , B. thuringiensis var. tohokuensis , 

19 B. thuringiensis var. kumanotoensis , B. thuringiensis 

20 var. tochigiensis , B. thuringiensis var. colmeri , 

21 B. thuringiensis var. wuhanensis , B. thuringiensis 

22 var. tenebrionis , B. thuringiensis var. thuringiensis, 

23 and other Bacillus species selected from B. cereus , B. 

24 moritai , B. popilliae , B. lentimorbus , and B. sphaericus . 

1 16. A method of protecting plants against pests 

2 which comprises applying to said plants an effective 

3 amount of a pesticidal composition comprising pesti- 

4 cide-containing substantially intact unicellular 

5 microorganisms, wherein said pesticide is a chimeric 

6 toxin, is intracellular, and is produced as a result 

7 of expression of a heterologous gene encoding said 

8 chimeric toxin in said microorganism, and said micro- 

9 organism is treated under conditions which prolong 

10 the pesticidal activity when said composition is applied 

11 to the environment of a target pest. 



1 17. A method according to claim 16, wherein said 

2 microorganisms are prokaryotes selected from the 

3 group consisting of Enterobacteriaceae , Bacillaceae , 

4 Rhizobiaceae, Spirillaceae , Lactobacillaceae , Pseudo- 

5 monadaceae , Azotobacteraceae , and Nitrobacteraceae; or 

6 lower eukaryotes , selected from the group consisting 

7 of Phycomycetes , Ascomycetes , and Basidiomycetes . 
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1S. A method according to claim 16, wherein said 
unicellular microorganisms are killed under protease 
deactivating or cell wall strengthening conditions , 
while retaining pesticidal activity. 



19. Substantially intact unicellular microorganism 
cells containing an intracellular chimeric toxin, which 
toxin is a result of expression of a heterologous 
gene encoding said chimeric toxin, wherein said cells 
are killed under protease deactivating or cell wall 
strengthening conditions , while retaining pesticidal 
activity when said cell is applied to the environment 
of a target pest. 



20. Cells according to claim 19, wherein said 
microorganism is a Pseudomonad and said toxin is 
derived from a B. thuringiensis . 



21. A pesticidal composition, according to claim 
12, wherein said gene, denoted pEW3, encoding a 
chimeric toxin, is as follows: 

(start HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTT6TT CCCGGTGCTG 
GATTTGTGTT AGGACTAGTT GATATAATAT 6GGGAATTTT TGGTCCCTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT 6TTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG 6CTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
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23 



27 



16 AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 

17 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 

18 TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 

19 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 
AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

20 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 

21 GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 
CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 

22 AGGCTTTAGT AATAGTAGTG TAAGTATAAT AA6AGCT (end hd-73) 
(start HD-1) ' CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

24 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 

25 GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 

26 AATTCGCTAC 6CTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 

28 CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 

9Q CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 

ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 

30 GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 

ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
32 ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 

ATA6ACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
34 TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 

TAAAAGCCTA TACCCGTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TC6CTACAAT GCAAAACATG AAACAGTAAA 
36 TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 

GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATG6AGAA AAGTGTGCCC ATCATTCGCA 3000 
38 TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 

TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
40 AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 

TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
42 TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 

ATCTGCCTGA GCTGTCTGT.G ATTCCGGGTG TCAATGCGGC TATTTTT GAA 3400 
A3 GAATTAGAA6 GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 

TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
45 CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 

TCGTG6CTAT ATCCTTC6TG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
47 AGCAACTGCG TAGAA6AGGA AATCTATCCA AATAACACGG TAACGTGTAA 

TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
49 TATGAAGAAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGT6AATT 3900 

TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
51 GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TGCTTATGGA 

GGAA (end HD-1) 



31 
32 
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34 
35 
36 
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38 
39 
40 
41 
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43 
44 
45 
46 
47 
48 
49 
50 



M12C1FDF3D2 



-64- 





54 




55 




56 




57 




58 




59 




60 




61 


KM 


62 




63 


M ] 


64 




65 




66 


= y 


b / 




DO 


Si 


o y 




/ u 




71 




72 




73 




74 




75 




76 




77 




78 




79 




80 



52 and equivalent nucleotide sequences coding for toxin 

53 EW3 with the following amino acid sequence: 

HDNNPNINEC I PYNCLSNPEVEVLGSERIE 
TGYTPIDI8LSLTQFLL8EFVPGAQFVLGL 
VDIIWGIFGPSQWDAFLVGIEGLINQRIEE 
FARNGAISRLEGLSNLYGIYAESFREWEAD 
PTNPALREEMR I QFNDMNSALTTAI PLFAV 
6NYQVPLLSVYVSAANLHLSVLRDVSVFB6 
RWGFDAATINSRYNDLTRLIGNYTDYAVRW 
YNTGLERVWGPDSRDWVRYNQFRRELTLTV 
LDIVALFPNYDSRRYPIRTVSQLTREIYTN 
PVLENFDGSFRGSAQGIERSIRSPHLMDIL 
NSITIYTDAHRGYYYWSGHGIMASPVGFSG 
PEFTFPLYGTMGNAAPG6RI VAGLGGGVYR 
TLSSTLYRRPFNI GI NNGGLSVLDGTEFAY* 
GTSSNLPSAVYRKSGTVDSLDEIPPGNNNV 
PPRGGFSHRLSHVSMFR5GFSNSSVSIIRA 
PTFSWGHRSAEFNNIIPSSGITQIPLTKST 
NLGSGTSVVKGPGFTGGDILRRTSFGQIST 
LRVNITAPLSGRYRVRIRYASTTNLGFHTS 
IDBRPINGGNFSATMSSGSNLQSGSFRTVG 
FTTPFNFSNGSSVFTLSAHVFNSGNEVYID 
RIEFVPAEVTFEAEYDLERAQKAVNELFTS 
SNGIGLKTDVTDYHIDQVSNLVECLSDEFC 
LDEK Q E L S-E K VK HAK RLSDERNLLQDPNFR 
GINRQLDRGWRGSTDITIGGGDDVFKENYV 
TLLGTFDECYPTYLYQK IDESKLKAYTRYQ 
LRGYIEDSGDLEIY-LIRYNAKHETVNVPGT 
GSLWPLSAGSPIGKCGEPNRCAPHLEWNPD 
LDCSCRDGEK CAHHSHHFSLDIDVGCTDLN 
EDLGVWVIFK IKTQDGHARLGNLEFLEEKP 
LVGEALARVKRAEKKWRDKREKLEWETNIV 
YKEAKESVDALFVNS6YDGLGABTNIAMIH 
AADKRVHSIREAYLPELSVIP6VNAAIFEE 
LEGRIFTAFSLYDARNVIKNGDFNNGLSCW 
N V K G H V B V E E Q N N Q R S V L V L P E W E A E V S Q E 
VRVCPGRGY1LRVTAYKEGYGEGCVTIHEI 
ENNTBELK FSNCVEEE I YPNNTVTCNDYTV 
NQEEYG6AYTSRNRGYNEAPSVPADYASVY 
EEKSYTDGRRENPCEFNRGYRBYTPLPVGY 
VTKELEYFPETDKVWIEIGETEGTFIVDSV 
E L L L M E E . 
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1 22. A pesticidal composition ,. according to claim 

2 12, wherein said gene, denoted pEW4 , encoding a 

3 chimeric toxin, is as follows: 



m 

1*1! 

3fe 



4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 A 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 



(start HD-1) ATGG ATAACAATCC GAACATCAAT 

GAATGCATTC CTTATAATTG TTTAAGTAAC CCTGAAGTAG AAGTATTAGG 600 
TGGAGAAAGA ATAGAAACTG GTTACACCCC AATCGATATT TCCTTGTCGC 
TAACGCAATT TCTTTTGAGT GAATTTGTTC CCGGTGCTGG ATTTGTGTTA 700 
GGACTAGTTG ATATAATATG GGGAATTTTT GGTCCCTCTC AATGGGACGC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA GAAGAATTCG 800 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAA TCTTTATCAA 
ATTTACGCAG AATCTTTTAG AGAGTGGGAA GCAGATCCTA CTAATCCAGC 900 
ATTAAGAGAA GAGATGCGTA TTCAATTCAA TGACATGAAC AGTGCCCTTA 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATCAAGT TCCTCTTTTA 1000 
TCAGTATATG TTCAAGCTGC AAATTTACAT TTATCAGTTT TGAGAGATGT 
TTCAGT6TTT GGACAAAGGT GGGGATTT6A TGCCGC6ACT ATCAATAGTC 1100 
GTTATAATGA TTTAACTAGG CTTATTG6CA ACTATACAGA TTATGCTGTG 
CGCTGGTACA ATACGGGATT AGAGCGTGTA TGGGGACCGG ATTCTAGAGA 1200 
TTGGGTAAGG TATAATCAAT TTAGAAGAGA GCTAACACTT ACTGTATTAG 
ATATCGTTGC TCTATTCTCA AATTATGATA GTCGAAGGTA TCCAATTCGA 1300 
ACAGTTTCCC AATTAACAAG AGAAATTTAT ACGAACCCAG TATTAGAAAA 
TTTTGATGGT AGTTTTCGTG GAATGGCTCA GAGAATAGAA CAGAATATTA 1400 
GGCAACCACA TCTTATGGAT ATCCTTAATA GTATAACCAT TTATACTGAT 
GTGCATAGAG GCTTTAATTA TTGGTCAGGG CATCAAATAA CAGCTTCTCC 1500 
TGTAGGGTTT TCAGGACCAG AATTCGCATT CCCTTTATTT GGGAATGCGG 
GGAATGCAGC TCCACCCGTA CTTGTCTCAT TAACTGGTTT GGGGATTTTT 1600 
AGAACATTAT CTTCACCTTT ATATAGAAGA ATTATACTTG GTTCAGGCCC 
AAATAATCAS GAACTGTTTG TCCTTGATGG AACGGAGTTT TCTTTTGCCT 1700 
CCCTAACGAC CAACTTGCCT TCCACTATAT ATAGACAAAG GGGTACAGTC 
6ATTCACTAG ATGTAATACC GCCACAGGAT AATAGTGTAC CACCTCGTGC 1800 
GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC CAAGCAGCTG 
GAGCAGTTTA CACCTTGAGA GCTCAACGT (stop HD-1) 

(start HD-73) CCT ATGTTCTCTT 

GGATACATCG TAGTGCTGAA TTTAATAATA TAATTGCATC G6ATAGTATT 1800 
ACTCAAATCC CTGCAGTGAA GGGAAACTTT CTTTTTAATG GTTCTGTAAT 
TTCAGGACCA GGATTTACTG GTGGGGACTT A6TTAGATTA AATA6TAGTG 1900 
GAAATAACAT TCAGAATAGA GGGTATATTG AAGTTCCAAT TCACTTCCCA 
TCGACATCTA CCAGATATCG AGTTCGTGTA CGGTATGCTT CTGTAACCCC 2000 
GATTCACCTC AACGTTAATT GGGGTAATTC ATCCATTTTT TCCAATACAG 
TACCAGCTAC A6CTACGTCA TTA6ATAATC TACAATCAAG TGATTTTGGT 2100 
TATTTTGAAA GTGCCAATGC TTTTACATCT TCATTAGGTA ATATAGTAGG 
T6TTAGAAAT TTTAGTGGGA CTGCA6GAGT GATAATAGAC AGATTTGAAT 2200 
TTATTCCAGT TACTGCAACA CTCGAGGCTG AATATAATCT GGAAAGAGCG 
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CAGAAGGCGG TGAATGCGCT GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 

30 AACAAATGTA ACGGATTATC ATATTGATCA AGTGTCCAAT TTAGTTACGT 

31 ATTTATCGGA TGAATTTTGT CTGGATGAAA AGCGAGAATT GTCCGAGAAA 2400 
GTCAAACATG CGAAGCGACT CAGTGATGAA CGCAATTTAC TCCAAGATTC 

32 AAATTTCAAA GACATTAATA GGCAACCAGA ACGTGGGTGG GGCGGAAGTA 2500 
CAGGGATTAC CATCCAAGGA G6GGATGACG TATTTAAAGA AAATTACGTC 
ACACTATCAG GTACCTTTGA TGAGTGCTAT CCAACATATT TGTATCAAAA 2600 

3 A AATC6ATGAA TCAAAATTAA AAGCCTTTAC CCGTTATCAA TTAAGAGGGT 

o 5 ATATCGAAGA TAGTCAAGAC TTAGAAATCT ATTTAATTCG CTACAATGCA 2700 

AAACATGAAA CAGTAAATGT GCCAGGTACG GGTTCCTTAT GGCCGCTTTC 
r>(L AGCCCAAAGT CCAATCGGAA AQTGTGGAGA GCC6AATC6A TGCGCGCCAC 2800 

ACCTTGAATG GAATCCTGAC TTAGATTGTT CGTGTAGGGA TGGAGAAAAG 
37 TGTGCCCATC ATTCGCATCA TTTCTCCTTA GACATTGATG TAGGATGTAC 2900 

oo AGACTTAAAT GAGGACCTAG G7GTATGGGT GATCT77AAG A7TAAGACGC 

Z AAGATGGGCA CGCAAGACTA GGGAATCTAG AG77TCTCGA AGAGAAACCA 3000 

y 39 TTAGTAGGAG AAGCGCTAGC TCGTGTGAAA AGAGCGGAGA AAAAATGGAG 

, n AGACAAACGT GAAAAATTGG AATGGGAAAC AAATATCGTT TATAAAGAGG 3100 

4U CAAAAGAATC TGTAQATGCT TTAT7TGTAA ACTCTCAATA TGATCAAT7A 

41 CAAGCGGATA CGAATATTGC CATGATTCAT GCGGCAGATA AACGTGTTCA 3200 
TAGCATTCGA GAAGCTTATC TGCCTGAGCT GTCTG7GAT7 CCGGGTGTCA 

42 ATGCGGCTAT TTTTGAAGAA TTAGAAGGGC GTATTTTCAC TGCATTCTCC 3300 
A3 CTATATGATG CGAGAAATGT CATTAAAAAT GGTGATTTTA ATAATGGCTT 

ATCCTGCTGG AACGTGAAAG GGCATGTAGA TGTAGAAGAA CAAAACAACC 3400 
A A AACGTTCGGT CCTTGTTGTT CCGGAATGGG AAGCAGAAGT GTCACAAGAA 

45 GTTCGTGTCT GTCCGGGTCG TGGCTATATC CTTCGTGTCA CAGCQTACAA 3500 
GGAGGGATAT GGAGAAGGT T GCGTAACCAT TCATGAGATC GAGAACAATA 

46 CAGACGAACT GAAGTTTAGC AACTGCGTAG AA6AGGAAAT CTATCCAAAT 3600 

47 AACACGGTAA CGTGTAATGA TTATACTGTA AATCAAGAAG AATACGGAGG 
TGCGTACACT TCTCGTAATC GAGGATATAA CGAAGCTCCT TCCGTACCAG 3700 

^ 8 CTGATTATGC GTCAGTCTAT GAAGAAAAAT CGTATACAGA TGGACGAAGA 

49 GAGAATCCTT GTGAATTTAA CAGAGGGTAT AGGGATTACA CGCCACTACC 3800 
AGTTGGTTAT GTGACAAAAG AATTAGAATA CTTCCCAGAA ACCGATAAGG 

50 TATGGATTGA GATTGGAGAA ACGGAAGGAA CATTTATCGT GGACAGCGTG 3900 

51 GAATTACTCC TTATGGAGGA A <end HD-73) 



52 and equivalent nucleotide sequences coding for toxin 

55 EW4 with the following amino acid sequence: 
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1 23. A pesticidal composition, according to claim 

2 12, wherein said gene, denoted pACB-1, encoding a 
5 chimeric toxin , is as follows: 

A (start HB-73) ATG GATAACAATC 400 

5 CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 

6 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

7 TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 

8 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

9 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

10 AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 

11 ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

12 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 

13 CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

14 TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 

15 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 
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16 TATCAATAST CGTT£TAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 

17 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

18 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 

19 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

20 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 

21 6TATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 

22 AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

23 TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 

24 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCC6CTATA 1400 

25 T6GAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 

26 GTCAGGGC6T GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 

27 AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

28 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 
2Q GAACGGTAGA TTCGCTGAAT GAAATACCGC CACAGAATAA CAACGTGCCA 

M on CCTAGGCAAG AATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 

iT: oi A6GCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

H oo (start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

h! 33 GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

m 34 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 

m 35 RATTTACA6G AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 

m 36 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 

m 37 AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 

M oQ GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 

; ; 39 AATTTACAGT CCGGAAGCT T TAGGACTGTA GGTTTTACTA CTCCGTTTAA 

!f. 40 CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 

41 CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 

^ 42 ACCTTTGAGG CAGAATATGA TTTABAAAGA 6CACAAAAGG CGGTGAATGA 2400 

43 GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 

0 44 ATCATATTGA TCAAGTATCC AATTTAGTTG AG7GTTTATC rtBATGAATTT 2500 

U 45 TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGI'CAAAC ATGCGAAGCG 

46 ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACT1 C AGAGGGATCA 2600 

47 ATAGACAACT AGACCGTGGC TGGAGAGGAA GTAC5GATAT TACCATCCAA 

48 GGAGGCGATG ACGTATTCAA AGA6AATTAC GTTACGC7AT TGGGTACCTT 2700 
4 9 T5ATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 

50 TAAAAGCCTA TACCCGTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 

51 GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 

52 TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 

53 GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 

54 GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGT6TGCCC ATCATTCGCA 3000 

55 TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AAT6AGGACC 

56 TAGGTGTATG GGTGATCTTT AAGATTAABA CGCAAGATGG GCAC6CAAGA 3100 

57 CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 

58 AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 

59 TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAA6A ATCTGTAGAT 

60 GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 

61 TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 

62 ATCTGCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC TATTTTiGAA 3400 

63 GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 

64 TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 

65 AAGGGCATGT AGAT6TAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
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66 CTTCCGGAAT GGGAAGCAGA AGTGTCACAA 

67 TCGTGGCTAT ATCCTTCGTG TCACAGCGTA 

68 GTTGCGTAAC CATTCATGAG ATCGAGAACA 

69 AGCAACTGCG TAGAAGAGGA AATCTATCCA 

70 TGATTATACT GTAAATCAAG AAGAATACG6 

71 ATCGAGGATA TAACGAAGCT CCTTCCGTAC 

72 TATGAAGAAA AATCGTATAC AGATGGACGA 

73 TAACAGAGGG TATAGGGATT ACACGCCACT 

74 AAGAATTAGA ATACTTCCDA GAAACCGATA 

75 GAAACGGAAG GAACATTTAT CGTGGACAGC 

76 GGAA (end HD-1) 



77 and equivalent nucleotide sequences coding for toxin 

13 78 ACB-1 with the following amino acid sequence: 
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GAAGTTCGTG TCTGTCCGGG 3600 
CAAGGAGGGA TATGGAGAAG 
ATACAGACGA ACTGAAGTTT 3700 
AATAACACGG TAACGTGTAA 
AGGTGCGTAC ACTTCTCGTA 3800 
CAGCTGATTA TGCGTCAGTC 
AGAGAGAATC CTTGTGAATT 3900 
ACCAGTTGGT TATGTGACAA 
AGGTATGGAT TGAGATTGGA 4000 
GTGGAATTAC TCCTTATGGA 
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1 24. A pesticidal composition, according to 

2 claim 12, wherein said gene, denoted pSYWl, encoding 

3 a chimeric toxin, is as follows: 

4 (start HD-73) ATG GATAACAATC 400 

5 CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 

6 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

7 TTCCTTGTC6 CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 

8 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

9 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

10 AGAA6AATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 

11 ATCTTTATCA" AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

12 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 

13 CAGTGCCCTT ACAACC6CTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

14 TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 

15 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 

16 TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 

17 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

18 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 

19 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

20 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 

21 GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 

22 AGGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

23 TCTATACGGA TGCTCATAAA GGGGAATATT ATTGGTCAGG GCATCAAATA 

24 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 

25 TGGAACTATG GGAAATGCA6 CTCCACAACA ACGTATTGTT GCTCAACTAG 

26 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 

27 AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

28 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 

29 GAACGGTAGA TTCGCTGGAT GAAATACC6C CACAGAATAA CAACGTGCCA 

30 CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 

31 AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

32 (start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

33 GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

34 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 

35 GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 

36 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG ^100 

37 AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 

38 GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
A Q AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 

40 CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 

41 CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
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ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 
GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TAGTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT , 
TAAAAGCCTA TACCCGTTAT CAATTAAGAG 6GTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 
TGTGCCAGGT ACGGGTTCCT TAT6GCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AAT6AGGACC 
TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 33Q0 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATCTGCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACGG TAACGTGTAA 
TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
TATGAAGAAA AATCGTATAC AGATGGACGA AGAGAGAATC CTT6TGAATT 3900 
TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1) 



and equivalent nucleotide sequences coding for toxin 
SYW1 with the following amino acid sequence: 
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1 25. A recombinant DNA transfer vector comprising 

2 DNA having the following nucleotide sequence or 

3 equivalent nucleotide sequences containing bases whose 

4 translated region codes for the same amino acid sequence 

5 (start HD-73) AT6 GATAACAATC 400 

6 CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 

7 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

8 TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG ■ 

9 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

10 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

11 AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAA6CA 700 

12 ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

13 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA BOO 

14 CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

15 TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 

16 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 

17 TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AAETATACAG 1000 

18 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

19 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 

20 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

21 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 

22 GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
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AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATA6S GGTTATTATT ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAQ 
GTCAG6GCGT 6TATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 
AATATAGGBA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 
TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600' 
GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 
CCTAGGCAAB GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 
AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

(start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1700 

GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 
AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 
GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 
ACCTTAAGAG TAAATATTAC T6CACCATTA TCACAAAGAT ATCGGGTAA6 2100 
AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
GAAGACCTAT TAATCAGGGT AATTTTTCA6 CAACTATGAG TAGTGGGAGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGT6CTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTT6AGG CA6AATATGA TTTA6AAAGA 6CACAAAAGG CGGTGAAT6A 2400 
GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGT6TTTATC AGATGAATTT 2500 
TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 
TAAAAGCCTA TACCCGTTAT CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 
TGTGCCAGGT ACGGGTTCCT TAT6GCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAGTGTGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGA6AA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTA6GATG TACAGACTTA AATGAGGACC 
TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA C6TGAAAAAT 3200 
TGGAATG6GA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATCTGCCTGA GCTGTCTGT.G ATTCC6GGTG TCAATGC6GC TATTTTT6AA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCGTG6CTAT ATCCTTCGT6 TCACAGCGTA CAAGGAG6GA TATGGA6AAG 
GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACGG TAACGTGTAA 
TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3800 
ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCBTCAGTC 
TATGAAGAAA AATCGTATAC A6ATG6ACGA AGAGAGAATC CTTBT6AATT 3900 
TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 
AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
GAAACGGAAG GAACATTTAT CGT6GACAGC GTGGAATTAC TCCTTATGGA 
GGAA (end HD-1). 
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26-. A recombinant DNA transfer vector comprising 

DNA having the following nucleotide sequence or 

equivalent nucleotide sequences containing bases whose 

translated region codes for the same amino acid sequence 

(start HD-1) ATG6 ATAACAATCC GAACATCAAT 

GAATGCATTC CTTATAATTG TTTAAGTAAC CCTGAAGTAG AAGTATTAGG 600 
TGGAGAAAGA ATAGAAACTG GTTACACCCC AATCGATATT TCCTTGTC6C 
TAACGCAATT TCTTTTGAGT GAATTTGTTC CCGGTGCTGG ATTTGTGTTA 700 
GGACTAGTTG ATATAATATG GGGAATTTTT GGTCCCTCTC AATGGGACGC 
ATTTCCTGTA CAAATTGAAC AGTTAATTAA CCAAAGAATA GAAGAATTCG BOO 
CTAGGAACCA AGCCATTTCT AGATTAGAAG GACTAAGCAA TCTTTATCAA 
ATTTACGCAG AATCTTTTAG AGAGTGGGAA GCAGATCCTA CTAATCCAGC 900 
ATTAAGAGAA GAGATGCGTA TTCAATTCAA TGACATGAAC AGTGCCCTTA 
CAACCGCTAT TCCTCTTTTG GCAGTTCAAA ATTATCAAGT TCCTCTTTTA 1000 
TCAGTATATG TTCAAGCTGC AAATTTACAT TTATCAGTTT TGAGAGATGT 
TTCAGTGTTT GGACAAAGGT GGGGATTTGA TGCCGC6ACT ATCAATAGTC 1100 
6TTATAATGA TTTAACTAGG CTTATTG6CA ACTATACAGA TTATGCTGTG 
CGCTGGTACA ATACGGGATT AGAGCGTGTA TGGGGACCGG ATTCTAGAGA 1200 
TTGGGTAAGG TATAATCAAT TTAGAAGAGA GCTAACACTT ACTGTATTAG 
ATATCGTTGC TCTATTCTCA AATTATGATA GTCGAAGGTA TCCAATTCGA 1300 
ACAGTTTCCC AATTAACAAG AGAAATTTAT ACGAACCCAG TATTAGAAAA 
TTTTGATGGT AGTTTTCGTG GAATGGCTCA GAGAATAGAA CAGAATATTA 1400 
GGCAACCACA TCTTATGGAT ATCCTTAATA GTATAACCAT TTATACTGAT 
GTGCATAGAG GCTTTAATTA TTGGTCAGGG CATCAAATAA CAGCTTCTCC 1500 
TGTAGGGTTT TCAGGACCAG AATTCGCATT CCCTTTATTT GGGAATGCGG 
GGAATGCAGC TCCACCCGTA CTTGTCTCAT TAACTGGTTT GGGGATTTTT 1600 
AGAACATTAT CTTCACCTTT ATATAGAAGA ATTATACTTG GTTCAGGCCC 
AAATAATCAG GAACTGTTTG TCCTT6ATGG AACGGAGTTT TCTTTTGCCT 1700 
CCCTAACGAC CAACTTGCCT TCCACTATAT ATAGACAAAG GGGTACAGTC 
GATTCACTAG ATGTAATACC GCCACAGGAT AATAGTGTAC CACCTCGTGC 1800 
GGGATTTAGC CATCGATTGA GTCATGTTAC AATGCTGAGC CAAGCA6CTG 
GAGCAGTTTA CACCTTGAGA GCTCAACGT (stop HD-1) 

(start HD-73) CCT ATGTTCTCTT 

GGATACATCG TAGTGCTGAA TTTAATAATA TAATTGCATC GGATAGTATT 1800 
ACTCAAATCC CTGCAGTGAA GGGAAACTTT CTTTTTAATG GTTCTGTAAT 
TTCAGGACCA 6GATTTACTG GTGGGGACTT AGTTAGATTA AATAGTAGTG 1900 
GAAATAACAT TCAGAATAGA GGGTATATTG AAGTTCCAAT TCACTTCCCA 
TCGACATCTA CCAGATATCG AGTTCGT6TA CG6TATGCTT. CTGTAACCCC 2000 
GATTCACCTC AACGTTAATT GGGGTAATTC ATCCATTTTT TCCAATACAG 
TACCAGCTAC AGCTACGTCA TTAGATAATC TACAATCAAG TGATTTTGGT 2100 
TATTTTGAAA GTGCCAATGC TTTTACATCT TCATTAGGTA ATATAGTAG6 
TGTTAGAAAT TTTAGTGGGA CTGCAGGAGT 6ATAATAGAC AGATTTGAAT 2200 
TTATTCCAGT TACTGCAACA CTCGAGGCT8 AATATAATCT GGAAAGAGCG 

CAGAAGGCGG TGAATGCGCT GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 

AACAAATGTA ACGGATTATC ATATTGATCA AGTGTCCAAT TTAGTTACGT 

ATTTATC6GA T6AATTTTGT CT6GATGAAA AGCGAGAATT GTCCGAGAAA 2400 

6TCAAACATG CGAAGC6ACT CA6TGATGAA CGCAATTTAC TCCAAGATTC 

AAATTTCAAA GACATTAATA G6CAACCAGA ACGTGGGT66 GGCGGAAGTA 2500 

CAGGGATTAC CATCCAAGGA GGGGATGACG TATTTAAAGA AAATTACGTC 

ACACTATCAG GTACCTTTGA TGAGT6CTAT CCAACATATT TGTATCAAAA 2600 

AATCGATGAA TCAAAATTAA AAGCCTTTAC CCGTTATCAA TTAAGA6GGT 
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ATATCGAA~GA TAGTCAAGAC TTAGAAATCT ATTTAATTCG CTACAATGCA 2700 
AAACATGAAA CAGTAAATGT GCCAGGTACG GGTTCCTTAT GGCCGCTTTC 
AGCCCAAAGT CCAATCGGAA AGTGT6GAGA GCCGAATCGA TGCGCGCCAC 2B00 
ACCTTGAATG GAATCCTGAC TTAGATTGTT CGT6TAGGGA TGGAGAAAAG 
TGTGCCCATC ATTCGCATCA TTTCTCCTTA GACATTGATG TAGGATGTAC 2900 
AGACTTAAAT GAGGACCTAG GTGTATGGGT 6ATCTTTAAG ATTAAGACGC 
AAGATGGGCA CGCAAGACTA 6GGAATCTAG AGTTTCTCGA AGAGAAACCA 3000 
TTAGTAGGAG AAGCGCTAGC TCGTGTGAAA AGAGCGGAGA AAAAATGGAG 
AGACAAACGT GAAAAATTGG AATGGGAAAC AAATATCGTT TATAAAGAGG 3100 
CAAAAGAATC TGTAGATGCT TTATTTGTAA ACTCTCAATA T6ATCAATTA 
CAAGCGGATA CGAATATTGC CATGATTCAT GCGGCAGATA AACGTGTTCA 3200 
TAGCATTCGA GAAGCTTATC TGCCTGAGCT GTCTGTGATT CCGGGTGTCA 
ATGCGGCTAT TTTTGAAGAA TTAGAAGGGC GTATTTTCAC TGCATTCTCC 3300 
CTATATGATG CGAGAAATGT CATTAAAAAT 6GTGATTTTA ATAATG6CTT 
ATCCTGCTGG AACGTGAAAG GGCATGTAGA TGTAGAAGAA CAAAACAACC 3400 
AACGTTCGGT CCTTGTT6TT CCGGAATGGG AAGCAGAA6T GTCACAAGAA 
GTTCGTGTCT GTCCGGGTC6 TGGCTATATC CTTCGTGTCA CAGCGTACAA 3500 
GGAGGGATAT GGAGAAGGTT GCGTAACCAT TCATGAGATC GAGAACAATA 
CAGACGAACT GAAGTTTAGC AACTGCGTAG AAGAGGAAAT CTATCCAAAT 3600 
AACACGGTAA CGTGTAATGA TTATACTGTA AATCAAGAAQ AATAC6GAGG 
TGCGTACACT TCTCGTAATC GAGGATATAA CGAAGCTCCT TCCGTACCAG 3700 
CTGATTATGC GTCAGTCTAT GAAGAAAAAT CGTATACAGA TGGACGAAGA 
GAGAATCCTT GTGAATTTAA CAGAGGGTAT AGGGATTACA CGCCACTACC 3800 
AGTTGGTTAT GTGACAAAAG AATTAGAATA CTTCCCAGAA ACCGATAAGG 
TATGGATTGA GATTGGAGAA ACGGAAGGAA CATTTATCGT GGACAGCGTG 3900 
GAATTACTCC TTATGGAGGA A (end HD-73) . 



27. A recombinant DNA transfer vector comprising 
DNA having the following nucleotide sequence or 
equivalent nucleotide sequences containing bases whose 
translated region codes for the same amino acid 
sequence : 



(start HD-73) ATG GATAACAATC 400 

CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 
GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 
TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 
GATTTGTGTT AGGACTAGTT 6ATATAATAT GGGGAATTTT TGGTCCCTCT 600 
CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 
AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 
ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 
ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 
CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 
TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 
TTGAGAGATG TTTCAGTGTT TGGACAAAGG T6GG6ATTT6 ATGCCGCGAC 
TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTG6TAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTA6AAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
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5^= 



ffi 



22 


ATCCAATTCG- 


23 


GTATTAGAAA 


24 


AAGAAGTATT 


25 


TCTATACGGA 


26 


ATGGCTTCTC 


27 


TGGAACTATG 


28 


GTCAGGGCGT 


29 


AATATAGGGA 


30 


TGCTTATGGA 


31 


GAACGGTAGA 


32 


CCTAGGCAAG 


33 


AGGCTTTAGT 


34 


(start 


35 


GCTGAATTTA 


36 


AACAAAATCT 


37 


GATTTACAGG 


38 


ACCTTAAGAG 


39 


AATTCGCTAC 


40 


GAAGACCTAT 


41 


AATTTACAGT 


42 


CTTTTCAAAT 


43 


CAGGCAATGA 


44 


ACCTTTGAGG 


45 


GCTGTTTACT 


46 


ATCATATTGA 


47 


TGTCTGGATG 


48 


ACTTAGTGAT 


49 


ATAGACAACT 


50 


GGAGGCGATG 


51 


TQATGAGTGC 


52 


TAAAAGCCTA 


53 


GACTTAGAAA 


54 


TGTGCCAGGT 


55 


GAAAGTGTGG 


56 


GACTTAGATT 


57 


TCATTTCTCC 


58 


TAGGTGTATG 


59 


CTAGGGAATC 


60 


AGCTCGTGTG 


61 


T6GAATGGGA 


$2 


GCTTTATTTG 


63 


TBCCAT6ATT 


64 


ATCTGCCTGA 


65 


GAATTAGAAG 


66 


TGTCATTAAA 


67 


AAGGGCATGT 


68 


CTTCCGGAAT 


69 


TCGTGGCTAT 


70 


GTTGCGTAAC 


71 


AGCAACTGCG 



CCAACGT TTTCTTGGCA GCATCGCAGT 1900 



GTGACGGATT 
AGATGAATTT 2500 
ATGCGAAGCG 
AGAGGGATCA 2600 
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72 TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3300 

73 ATCGAGGATA TAAC6AAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 

74 TATGAAGAAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 

75 TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 

76 AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 

77 GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 

78 GGAA (end HD-1) . 



1 28. A recombinant DNA transfer vector comprising 

2 DNA having the following nucleotide sequence or 

3 equivalent nucleotide sequences containing bases whose 
u 4 translated region codes for the same amino acid 

y 5 sequence : 

lid 

fi 6 (start HD-73) ATG 6ATAACAATC 400 

3 7 CGAACATCAA TGAATGCATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 

fi 8 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

3 9 TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 

10 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

\+ 11 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

m 12 AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 

Z 13 ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

* 14 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA 800 

:5 15 CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

Y. 16 TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCA6TT 900 

l# 17 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGCGAC 

18 TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 

19 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

on GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAA6AG AATTAACACT 1100 

21 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

22 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 

23 GTATTAGAAA ATTTTGATG6 TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 

2A AGGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

25 TCTATACGGA TGCTCATAM GGGGAATATT ATTGGTCAGG GCATCAAATA 

26 ATGGCTTCTC CTGTAGGGTT TTC6GGGCCA GAATTCACTT TTCCGCTATA 1400 

27 TGGAACTAT6 GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 

28 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 

29 AATATAGG6A TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

30 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 

31 GAACGGTAGA TTCGCTGGAT GAAATACCGC CACA6AATAA CAACGTGCCA 

32 CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 

33 AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

34 (start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

35 GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

36 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAS 2000 

37 GATTTACAGG AG6AGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 

38 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 

39 AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
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40 


GAAGACCTAT 


TAATCAGGGT 




41 


AATTTACAGT 


CCGGAAGCTT 




42 


CTTTTCAAAT 


GGATCAAGTG 




43 


CAGGCAATGA 


AGTTTATATA 




44 


ACCTTTGAGG 


CAGAATATGA 




45 


GCTGTTTACT 


TCTTCCAATC 




46 


ATCATATTGA 


TCAAGTATCC 




47 


TGTCTGGATG 


AAAAACAA6A 




48 


ACTTAGTGAT 


GAGCGGAATT 




49 


ATAGACAACT 


AGACCGTGGC 




50 


GGAGGCGATG 


ACGTATTCAA 




51 


TGATGAGTGC 


TATCCAACGT 




52 


TAAAAGCCTA 


TACCCGTTAT 




53 


GACTTAGAAA 


TCTATTTAAT 




54 


T6TGCCAGGT 


ACGGGTTCCT 


U 


55 


GAAAGTGTGG 


AGAGCCGAAT 




56 


GACTTAGATT 


GTTCGTGTAG 


=iu 


57 


TCATTTCTCC 


TTAGACATTG 




58 


TAGGTGTATG 


GGTGATCTTT 




59 


CTAGGBAATC 


TA6AGTTTCT 




60 


AGCTCGTGTG 


AAAAGAGCGG 


■rips 


61 


TGGAATGGGA 


AACAAATATC 




62 


GCTTTATTTG 


TAAACTCTCA 




63 


TGCCATGATT 


CATGCGGCAG 




64 


ATCTGCCTGA 


GCTGTCTGTG 


;y 


65 


GAATTAGAAG 


GGCGTATTTT 


s jb 


66 


TGTCATTAAA 


AATGGTGATT 




67 


AAGGGCATGT 


agatStagaa 


M 


68 


CTTCCGGAAT 


GGGAAGCAGA 




69 


TCGTGGCTAT 


ATCCTTCGTG 




70 


GTTGCGTAAC 


CATTCATGAG 




71 


AGCAACTGCG 


TAGAAGAGGA 




72 


TGATTATACT 


GTAAATCAAG 




73 


ATCGAGGATA 


TAACGAAGCT 




74 


TATGAAGAAA 


AATCGTATAC 




75 


TAACAGAGGG 


TATAGGGATT 




ft 


AAGAATTAGA 


ATACTTCCCA 




GAAACGGAAG 


GAACATTTAT 




78 


GGAA <end HD-1) . 
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AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 
TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
GATCGAATTG AATTTGTTCC 6GCAGAAGTA 
TTTAGAAAGA GCACAAAAGG CGGTGAAT6A 2400 
AAATCGGGTT AAAAACAGAT GTGACGGATT 
AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
ATTGTCCGAG AAAGTCAAAC ATGCGAA6CG 
TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
TGGAGAGGAA GTACGGATAT TACCATCCAA 
AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
ATTTATATCA AAAAATAGAT GAGTCGAAAT 
CAATTAAGAG GGTATATCGA AGATAGTCAA 2800 
TCGCTACAAT GCAAAACATG AAACAGTAAA 
TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 
CGATGC6CGC CACACCTTGA ATGGAATCCT 
GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
ATGTAGGATG TACAGACTTA AATGAGGACC 
AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 
AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
CACTGCATTC TCCCTATATG ATGCGAGAAA 
TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 
GAACAAAACA ACCAACGTTC GGTCCTTGTT 
AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 
TCACAGCGTA CAAGGAGGGA TATGGAGAAG 
ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 
AATCTATCCA AATAACACGG TAACGTGTAA 
AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3B00 
CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 
AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 
ACACGCCACT ACCAGTTGGT TATGTGACAA 
GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 
CGTG.GACAGC GTGGAATTAC TCCTTATGGA 



1 

2 
3 



29. The DNA transfer vector of claim 25 trans- 
ferred to and replicated in a prokaryotic or lower 
eukaryotic microorganism. 
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30. The DNA transfer vector of claim 26 trans- 
ferred to and replicated in a prokaryotic or lower 
eukaryotic microorganism. 

31. The DNA transfer vector of claim 27 trans- 
ferred to and replicated in a prokaryotic or lower 
eukaryotic microorganism. 

32. The DNA transfer vector of claim 28 trans- 
ferred to and replicated in a prokaryotic or lower 
eukaryotic microorganism. 

33. Plasmid pEWl as shown in FIGURE 1 of the 
drawings . 

34. Plasmid pEW2 as shown in FIGURE 2 of the 
drawings . 

35. Plasmid pEW3 as shown in FIGURE 3 of the 
drawings . 

36. Plasmid pEW4 as shown in FIGURE 4 of the 
drawings . 

37. Plasmid pACB-1, having the construction of 
plasmid pEW3 except that the DNA encoding aspartic 
acid at position 411 is converted to encode asparagine , 
and the DNA encoding glycine at position 425 is con- 
verted to encode glutamic acid. 

38. Plasmid pSYWl, having the construction of -ptasmid 
pEW3 except that the DNA encoding arginine at position 
289 is converted to encode glycine, the DNA encoding 
arginine at position 311 is converted to encode lysine, 
and the DNA encoding tyrosine at position 313 is conver- 
ted to encode glutamate. 
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39. A microorganism transformed by the transfer 
vector of claim 25. 

40. A microorganism transformed by the transfer 
vector of claim 26. 

41. A microorganism transformed by the transfer 
vector of claim 27 . 

42. A microorganism transformed by the transfer 
vector of claim 28. 

43. E. coli (pEW3) , a microorganism according 
to claim 39. 

■ 44. E. coli (pEW4) , a microorganism according to 
claim 40. 

45. E. coli (pACB-1) , a microorganism according 
to claim 41. 

46. E. coli (pSYWl) , a microorganism according 
to claim 42. 

47. A process for preparing pesticidal chimeric 
toxin EW3 having the following amino acid sequence: 
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A3 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pEW3, comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences containing 

47 bases whose translated region codes for the same 

48 amino acid sequence: 



49 




(start 


HD-73) 


ATG 


GATAACAATC 


400 


50 


CGAACATCAA 


TGAATGCATT 


CCTTATAATT 


GTTTAAGTAA 


CCCTGAAGTA 




51 


GAAGTATTAG 


GTGGAGAAAG 


AATAGAAACT 


GGTTACACCC 


CAATCGATAT 


500 


52 


TTCCTTGTCG 


CTAACGCAAT 


TTCTTTTGAG 


TGAATTTGTT 


CCCGGT6CTG 




53 


GATTTGTGTT 


AGGACTAGTT 


GATATAATAT 


GGGGAATTTT 


TGGTCCCTCT 


600 


54 


CAATGGGACG 


CATTTCTTGT 


ACAAATTGAA 


CAGTTAATTA 


ACCAAAGAAT 




55 


AGAAGAATTC 


GCTAGGAACC 


AAGCCATTTC 


TAGATTAGAA 


GGACTAAGCA 


700 


56 


ATCTTTATCA 


AATTTACGCA 


GAATCTTTTA 


GAGAGTGGGA 


AGCAGATCCT 




57 


ACTAATCCAG 


CATTAAGAGA 


AGAGATGCGT 


ATTCAATTCA 


ATGACATGAA 


800 


58 


CAGTGCCCTT 


ACAACCGCTA 


TTCCTCTTTT 


TGCAGTTCAA 


AATTATCAAG 




59 


TTCCTCTTTT 


ATCAGTATAT 


GTTCAAGCTG 


CAAATTTACA 


TTTATCAGTT 


900 


60 


TTGAGAGATG 


TTTCAGTGTT 


TGGACAAAGG 


TGGGGATTTG 


ATGCCGCGAC 
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61 TATCAATAGT CGTTATAATG ATTTAACTAG 6CTTATTGGC AACTATACAG 1000 

62 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

63 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 

64 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

65 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 

66 GTATTAGAAA ATTTT6ATGG TAGTTTTCGA 6GCTCGGCTC AGGGCATAGA 

67 AAGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

68 TCTATACGGA TGCTCATAGG GGTTATTATT ATTGGTCAGG GCATCAAATA 

69 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 

70 TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 

71 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 

72 AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

73 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600' 

74 GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 

75 CCTAGGCAAG GATTTAGTCA 7CSAT7AAGC CATGTTTCAA TGTTTCGTTC 1700 
M 76 A6GCTTTAGT AATAGTAGT6 TAAGTATAAT AAGAGCT (end hd-73) 

i3 77 (start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

jjj 78 GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

fi 79 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 

tfi 80 GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 

m 81 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 

«* 82 AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 

% 83 GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 

M 84 AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 

85 CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 

!"V 86 CAGGCAAT6A AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 

^ 87 ACCTTTGAGG CAGAATATGA TTTAGAAAGA 6CACAAAAGG CGGTGAATGA 2400 

flj 88 GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 

2! 89 ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 

y 90 TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 

91 ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 

92 ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 

93 GGA6GCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 

94 7GA7GAG7GC 7A7CCAACG7 A777A7A7CA AAAAA7AGA7 GAG7CGAAA7 

95 7AAAAGCC7A 7ACCCG77A7 CAA77AAGAG GG7ATA7CGA AGA7AG7CAA 2800 

96 GAC77A6AAA 7C7A777AA7 7CGC7ACAA7 GCAAAACATG AAACAG7AAA 

97 7G7GCCAGGT ACGGGT7CC7 TA7GGCCGC7 7TCAGCCCAA AGTCCAATCG 2900 

98 GAAAG7G7GG AGAGCCGAA7 CGATGCGCGC CACACC7TGA A7GGAA7CC7 

99 GAC77AGA77 G77CG7G7AG GGA7GGAGAA AAGTG7GCCC A7CA7TCGCA 3000 

100 7CA777C7CC 77AGACA77G A7G7AGGA7G TACAGACTTA AATGAGGACC 

101 7AGG7G7A7G GG7GA7C77T AAGATTAAGA CGCAAGA7GG GCACGCAA6A 3100 

102 C7AGGGAA7C 7AGAG777C7 CGAAGAGAAA CCA77AG7AG GAGAAGC6C7 

103 AGCTCG7G7G AAAAGAGCGG A6AAAAAA7G GAGAGACAAA CGTGAAAAAT 3200 

104 7GGAA7GGGA AACAAA7A7C G777A7AAAG AGGCAAAAGA A7C7GTAGA7 

105 GC777A777G 7AAAC7C7CA A7ATGA7CAA 77ACAAGCSG A7ACGAA7A7 3300 

106 7GCCA7GA77 CA7GCGGCAG A7AAACG7G7 TCA7AGCAT7 CGAGAAGCTT 

107 ATCTGCC7GA GCTG7C7G7.G A77CCGGG7G TCAATGCGGC TATTTTT6AA 3400 

108 6AA77A6AAG GGCG7AT777 CAC7GCA77C 7CCC7A7A7G ATGCGAGAAA 

109 7G7CA77AAA AA7GG7GA7T 77AA7AATGG CT7ATCC7GC TGGAACG7GA 3500 

110 AAGGGCA7G7 AGA7G7AGAA GAACAAAACA ACCAACG77C GG7CCT7G7T 

111 CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCCGGG 3600 

112 TCGTGGC7A7 ATCCTTCG7G TCACAGCGTA CAAGGA6GGA TAT6GAGAAG 

113 G77GCG7AAC CA77CA7GAG A7CGAGAACA ATACAGACGA ACTGAAGT7T 3700 

114 ABCAAC7GCG 7AGAAGAGGA AA7C7A7CCA AA7AACAC6G 7AACG7G7AA 
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115 TGATTATACT GTAAATCAAG AAGAATACG6 AGGTGCGTAC ACTTCTCGTA 3800 

116 ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 

117 TATGAA6AAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 

118 TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 

119 AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 

120 GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 

121 GGAA (end HD-1). 



1 48. A process for preparing pesticidal chimeric 

2 toxin EW4 having the following amino acid sequence: 
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43 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pEW4, comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences containing 

47 bases whose translated region codes for the same amino 

48 acid sequence: 



tifS! 



49 


(start HD-1) 


ATGG 


ATAACAATCC 


GAACATCAAT 




50 


GAATGCATTC 


CTTATAATTG 


TTTAAGTAAC 


CCTGAAGTAG 


AAGTATTAGG 


600 


51 


TGGAGAAAGA 


ATAGAAACTG 


GTTACACCCC 


AATCGATATT 


TCCTTGTCGC 




52 


TAACGCAATT 


TCTTTTGAGT 


GAATTTGTTC 


CCGGTGCTGG 


ATTTGTGTTA 


700 


53 


GGACTAGTTG 


ATATAATATG 


GGGAATTTTT 


GGTCCCTCTC 


AATGGGACGC 




54 


ATTTCCTGTA 


CAAATTGAAC 


AGTTAATTAA 


CCAAAGAATA 


GAAGAATTCG 


800 


55 


CTAGGAACCA 


AGCCATTTCT 


AGATTAGAAG 


GACTAAGCAA 


TCTTTATCAA 




56 


ATTTACGCAG 


AATCTTTTAG 


AGAGTGGGAA 


GC6GATCCTA 


CTAATCCAGC 


900 


57 


ATTAAGAGAA 


6AGATGCGTA 


TTCAATTCAA 


TGACATGAAC 


AGTGCCCTTA 




58 


CAACCGCTAT 


TCCTCTTTTG 


GCAGTTCAAA 


ATTATCAAGT 


TCCTCTTTTA 


1000 


59 


TCAGTATATG 


TTCAAGCTGC 


AAATTTACAT 


TTATCAGTTT 


T6AGAGAT6T 




60 


TTCAGTGTTT 

1 I wnw 1 W III 


GGACAAAGGT 


GGGGATTTGA 


TGCCGCGACT 


ATCAATAGTC 


1100 


61 


GTTATAATGA 


TTTAACTAGR 


CTTATTGGCA 


ACTATACAGA 


TTATGCTGTG 




62 


CGCTGGTACA 


ATACGGGATT 


AGAGCGTGTA 


TGGGGACCGG 


ATTCTAGAGA 


1200 


63 


TTGGGTAAGG 


TATAATCAAT 

i n i nn i nn t 


TTAGAAGAGA 


6CTAACACTT 


ACTGTATTAG 




64 


ATATPRTTGC 


TCTATTCTPA 


AATTATGATA 

nn i i n i wii i n 


GTCGAAGGTA 


TCCAATTCGA 


1300 


65 


ACAGTTTnnn 

nUn'J 1 i 1 WwL^ 


AATTAAHAAR 


AGAAATTTAT 


ACGAACCCAG 


TATTAGAAAA 




66 


TTTTGATGGT 


AGTTTTCGTG 


GAATGGCTCA 


GAGAATAGAA 


CAGAATATTA 


1400 


67 


GGCAACCACA 


TCTTATGGAT 


ATCCTTAATA 


GTATAACCAT 


TTATACTGAT 




68 


GTGCATAGAG 


GCTTTAATTA 


TTGGTCAGGG 


CATCAAATAA 


CAGCTTCTCC 


1500 


69 


TGTAGGGTTT 


TCAGGACCAG 


AATTCGCATT 


CCCTTTATTT 


GGGAATGCGG 




70 


GGAATGCAGC 


TCCACCCGTA 


CTTGTCTCAT 


TAACTGGTTT 


GGGGATTTTT 


1600 


71 


AGAACATTAT 


CTTCACCTTT 


ATATAGAAGA 


ATTATACTT6 


GTTCAGGCCC 




72 


AAATAATCAG 


GAACTGTTTG 


TCCTTGATGG 


AACGGAGTTT 


TCTTTTGCCT 


1700 


73 


CCCTAACGAC 


CAACTTGCCT 


TCCACTATAT 


ATAGACAAAG 


GGGTACAGTC 




74 


GATTCACTAG 


ATGTAATACC 


GCCACAGGAT 


AATAGTGTAC 


CACCTCGTGC 


1800 


75 


GGGATTTAGC 


CATCGATTGA 


GTCATGTTAC 


AATGCTGAGC 


CAAGCAGCTG 




76 


GAGCAGTTTA 


CACCTTGAGA 


GCTCAACGT 


(stop HD-l) 




77 




(start 


HD-73) 


CCT 


ATGTTCTCTT 




78 


GGATACATCG 


TAGTGCTGAA 


TTTAATAATA 


TAATTGCATC 


GGATAGTATT 


1800 


79 

1? 


ACTCAAATCC 


CTGCAGTGAA 


GGGAAACTTT 


CTTTTTAATG 


GTTCTGTAAT 




TTCAGGACCA 


6GATTTACTG 


GTGGGGACTT 


A6TTAGATTA 


AATAGTAGTG 


1900 


82 


GAAATAACAT 


TCAGAATAGA 


GGGTATATTG 


AAGTTCCAAT 


TCACTTCCCA 




TCGACATCTA 


CCAGATATCG 


A6TTCGTGTA 


C6GTATGCTT 


CTGTAACCCC 


2000 


83 


GATTCACCTC 


AACGTTAATT 


GGGGTAATTC 


ATCCATTTTT 


TCCAATACAG 




84 


TACCAGCTAC 


AGCTACGTCA 


TTAGATAATC 


TACAATCAAG 


TGATTTTGGT 


2100 


85 


TATTTTGAAA 


GTGCCAATGC 


TTTTACATCT 


TCATTAGGTA 


ATATAGTAGG 




86 


TGTTAGAAAT 


TTTAGTGGGA 


CTGCAGGA6T 


GATAATAGAC 


AGATTTGAAT 


2200 


87 


TTATTCCAGT 


TACTGCAACA 


CTCGAGGCTG 


AATATAATCT 


GGAAAGAGCG 
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88 


CAGAAGGCGG 


TGAATGCGCT 




89 


AACAAATGTA 


ACGGATTATC 




90 


ATTTATCSGA 


TGAATTTTGT 




91 


GTCAAACATG 


CGAAGCGACT 




92 


AAATTTCAAA 


GACATTAATA 




93 


CAGGGATTAC 


CATCCAAGGA 




94 


ACACTATCAG 


6TACCTTTGA 




95 


AATCGATGAA 


TCAAAATTAA 




96 


ATATCGAAGA 


TAGTCAAGAC 




97 


AAACATGAAA 


CAGTAAATGT 




98 


A6CCCAAAGT 


CCAATC6GAA 




99 


ACCTTGAATG 


GAATCCT6AC 




100 


TGT6CCCATC 


ATTCGCATCA 




101 


AGACTTAAAT 


GAGGACCTAG 




102 


AAGA7GGGCA 


CGCAAGACTA 




103 


TTAGTAGGAG 


AAGCGCTAGC 




104 


A6ACAAACGT 


GAAAAATTGG 




105 


CAAAAGAATC 


TGTAGATGCT 


1 


106 


CAAGCGGATA 


CGAATATT6C 


s'.ss 
: 


107 


TAGCATTCGA 


"gaagcttatc 


if^ 


108 


ATGCGGCTAT 


TTTTGAAGAA 


= 

= : f? 


109 


CTATATGATG 


CGAGAAATGT 


1*P 


110 


ATCCTGCTGG 


AACGTGAAAG 


= 3 pi 


111 


AACGTTCGGT 


CCTTGTTGTT 


5: 


112 


• GTTCGTGTCT 


GTCCGGGTCG 


jj^ 
= •! • 


113 


G6AGGGATAT 


GGAGAAGGTT 




'114 


CAGACGAACT 


GAAGTTTAGC 


rjj 


115 


AACACGGTAA 


CGTGTAATGA 




116 


TGCGTACACT 


TCTCGTAATC 




117 


CTGATTATGC 


GTCAGTCTAT 




118 


GAGAATCCTT 


GTGAATTTAA 




119 


AGTTGGTTAT 


GTGACAAAAG 




120 


TATGGATTGA 


GATTGGAGAA 




121 


GAATTACTCC 


TTATGGAGGA 



GTTTACGTCT ACAAACCAAC TAGGGCTAAA 2300 
ATATTGATCA AGTGTCCAAT TTAGTTACGT 
CTGGATGAAA AGCGAGAATT 6TCCGAGAAA 2400 
CAGTGATGAA CGCAATTTAC TCCAAGATTC 
GGCAACCAGA ACGTGGGTGG GGCGGAAGTA 2500 
GGG6ATGACG TAT7TAAAGA AAATTACGTC 
TGAGTGCTAT CCAACATATT TGTATCAAAA 2600 
AAGCCTTTAC CCGTTATCAA TTAAGAGGGT 
TTAGAAATCT ATTTAATTCG CTACAATGCA 2700 
GCCAGGTACG GGTTCCTTAT GGCCGCTTTC 
AGTGTGGAGA GCCGAATCGA TGCGCGCCAC 2800 
TTAGATTGTT CGT6TAGGGA TGGAGAAAAG 
TTTCTCCTTA GACATT6ATG TAGGATGTAC 2900 
GTGTATGGGT GATCTTTAAG ATTAAGACGC 
GGGAATCTAS AGT7TCTCGA AGAGAAACCA 3000 
TCGTGTGAAA AGAGCGGAGA AAAAATGGAG 
AATGGGAAAC AAATATCGTT TATAAAGAGG 3100 
TTATTTGTAA ACTCTCAATA TGATCAATTA 
CATGATTCAT GCGGCAGATA AACGTGTTCA 3200 
TGCCTGAGCT GTCT6TGATT CCGGGTGTCA 
TTAGAAGGGC GTATTTTCAC TGCATTCTCC 3300 
CATTAAAAAT GGTGATTTTA ATAATGGCTT 
GGCATGTAGA TGTAGAAGAA CAAAACAACC 3400 
CCGGAATGGG AAGCAGAAGT GTCACAAGAA 
TGGCTATATC CTTCGTGTCA CAGCGTACAA 3500 
GCGTAACCAT TCATGAGATC GAGAACAATA 
AACTGCGTAG A AG AG GA A AT CTATCCAAAT 3600 
TTATACTGTA AATCAAGAAG AATACGGAGG 
GAGGATATAA CGAAGCTCCT TCCGTACCAG 3700 
GAAGAAAAAT CGTATACAGA TGGACGAAGA 
CAGAGGGTAT AGGGATTACA CGCCACTACC 3800 
AATTAGAATA CTTCCCAGAA ACCGATAAGG 
ACGGAAGGAA CATTTATCGT GGACAGCGTG 3900 
A (end HD-73). 



1 49. A process for 

2 toxin ACB-1 having the 
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preparing pesticidal chimeric 
following amino acid sequence: 
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15 TLSSTLYRRPFNI BI NNQQLSVLDGTEFAY 

16 GTSSNLPSAVYRKSGTVDSLNEIPPQNNNV 

17 PPRQEFSHRLSHVBMFRSGFSNSSVSI IRA 
13 PTFSWQHRSAEFNNIIPSBQITQIPLTKST 

19 NLGSGTSVVKGPGFTGGDILRRTSPGQIST 

20 LRVN1TAPLSQRYRVR1RYASTTNLQFHTS 

21 IDGRPINQGNFSATMSSGSNLQS6SFRTV6 

22 FTTPFNFSNGSSVFTLSAHVFNBGNEVYID 

23 ~ " " 
2k 



RIEFVPAEVTFEAEYDLERAflK AVNELFTS 
SNQ1GLKTDVTDYHIDQVSNLVECLSDEFC 



25 ' L D E K QELSEK V K HAK RL BDERNLLQDPNFR 

26 GINRQLDRGWRGSTDITIGGGDDVFKENYV 

27 TLLGTFDECYPTYLYQK I DESKLKAYTRYQ 

28 LRGYIEDSQDLEIYLIRYNAKHETVNVPGT 

29 GBLWPLBAQSPIGKCGEPNRCAPHLEWNPD 
U 30 LDCSCRDGEKCAHHSHHFSLDIDVGCTDLN 
h 31 EDLGVWVIFK IKTQDGHARL6NLEFLEEKP 
m 32 LVGEALARVKRAEKK WRDK REKLEWETNIV 
Z 33 YKEAKESVDALFVNSQYDQLQADTNIAMIH 
S 3 A AADKRVHSIREAYLPELSVIPGVNAAIFEE 
% 35 'LEGRI FTAFSLYDARNV I K NGDFNNGLSCW 

5 36 NVKG-HVDVEEQNNQRSVLVLPEWEAEVSQE 
% 37 VRVCFGRGYILRVTAYKEGYGEGCVTIHEI 
M 3g ENNTDELKFSNCVEEEI YPNNTVTCNDYTV 

39 NQEEYSSAYT5R N-R-B Y-N-E APSVPADYASVY 

6 40 EEKSY-TDGRRENPCEFNRGYRDYTPLPVGY 
J 41 VTKELEYFPETDKVWIEIGETEGTFIVDGV 
IU 42 ELLLMEE 

''H 
U 

M 43 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pACB-1, comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences containing 

47 bases whose translated region codes for the same 

48 amino acid sequence: 

49 (start HD-73) ATG GATAACAATC 400 

50 CGAACATCAA TGAATGCATT CCTTATAATT GTTTAABTAA CCCTGAAGTA 

51 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

52 TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 

53 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

54 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

55 AGAAGAATTC GCTAGGAACC AAGCCATTTC TAGATTAGAA GGACTAAGCA 700 

56 ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

57 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA AT6ACATGAA 800 

58 CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

59 TTCCTCTTTT ATCAGTATAT 6TTCAAGCTG CAAATTTACA TTTATCAGTT 900 

60 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG AT6CCGCGAC 
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TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 
ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 
GATTCTA6A6 ATTGGGTAAG 6TATAATCAA TTTA6AAGAG AATTAACACT 1100 
AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 
ATCCAATTCG" AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 
GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 
AASAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 
TCTATACGGA TGCTCATA6G GGTTATTATT. ATTGGTCAGG GCATCAAATA 
ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 
GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 
AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 
TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 
GAACGBTAGA TTCGCTGAAT GAAATACCGC CACAGAATAA CAACGTGCCA 
CCTAGGCAAG AATTTAGTCA TC6ATTAAGC CATGTTTCAA TGTTTCGTTC 1700 
AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

(start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 
AACAAAATCT ACTAATCTTG 6CTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 
GATTTACAGG AGGAGATATT CTTCGAAGAA CTTCACCT6G CCAGATTTCA 
ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 
AATTCGCTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 
GAAGACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGG6AGT 2200 
AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 
CTTTTCAAAT GGATCAA6TG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA 6CACAAAAGG CGGTGAATGA 2400 
GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 
ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 
TGTCTGGATG AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 
ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 
ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
GGAGGCGATG ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 
TGATGAGT6C TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 
TAAAAGCCTA TACCCGTTAT CAA7TAAGAG GGTATATCGA AGATAGTCAA 2800 
GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 
TGTGCCAGGT ACGGGTTCCT TATGGCCGCT TTCAGCCCAA AGTCCAATCG 2900 
GAAAG76TGG AGAGCCGAAT CGATGCGCGC CACACCTTGA ATGGAATCCT 
GACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 
TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 
TAGGTGTATG GGTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 
CTAGGGAATC TAGAGTTTCT CGAAGA6AAA CCATTA6TA6 GAGAAGCGCT 
AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 
7GGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAAGA ATCTGTAGAT 
GCTTTATTTG TAAACTCTCA ATAT6ATCAA TTACAAGCGG ATACGAATAT 3300 
TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 
ATCTBCCTGA GCTGTCTGTG ATTCCGGGTG TCAATGCGGC TATTTTTGAA 3400 
GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 
TGTCATTAAA AATG6TGATT TTAATAATGB CTTATCCTGC TGGAACGTGA 3500 
AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTTGTT 
CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGT6 TCT6TCCGGG 3600 
TCGTGGCTAT ATCCTTCGTG TCACAGC6TA CAAGGAGGGA TATGGAGAAG 
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113 GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 

114 AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACGG TAACGTGTAA 

115 TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3B00 

116 ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA T6CGTCAGTC 

117 TATGAA6AAA AATCGTATAC AGATGGACGA AGAGAGAATC CTTGTGAATT 3900 

118 TAACAGAGGG TATAGGGATT ACACGCCACT ACCAG7TGGT 7A7G7GACAA 

H9 AAGAA7TAGA A7AC7TCCCA GAAACCGA7A AGG7A7GGA7 7GAGAT7GGA 4000 

120 GAAACGGAAG GAACA777A7 CG7GGACAGC GTGGAA77AC 7CCT7A7GGA 

121 GGAA (end HD-1) . 

1 50. A process for preparing pesticidal chimeric 

2 toxin SYW1 "having the following amine acid sequence: 

!£ 3 MBNNPN I NEC I PYNCLSNPEVEVLGSERl'E 

S 4 TGYTPIDISLSLTQFLLSEFVPGAGFVLGL 

h 5 VDIIWBIFGPSQWDAFLVaiEQLINQRIEE 

!S 6 FARNGAISRLEGLSNLYQIYAESFREWEAD 

S 7 PTNPALREEMRIQFNDMNSALTTAIPLFAV 

y 8 Q N Y Q V P L L S V Y V Q A A N L H L S V L R D V S. V F G 0 

|i 9 R W G F-D AATINSRYNDLTRLI GNYTDYAVRW 

M 10 YNTGLERVWGPDSRDWVRYNP. FRRELTLTV 

" 11 L'DIVALFPNYDSRRYPIRTVSQLTREIYTN 

M 12 PVLENFDGSFRGS'AQGIEGSIRSPHLMDIL 

!U 13 NSITIYTDAHKGEYYWSGHQIMASPVGFSG 

I'll 14 PEFTFPLYGTMGNAAPQQR I VAQLGQGVYR 

\\ 15 TLSSTLYRRPFN I G I NNBQLSVLDBTEFAY 

H 16 GTSSNLPSAVYRKSGTVDSLDEIPPQNNNV 

5 17 PPRQGFBHRLSHVSMFRSGFSNSS.VSIIRA 

18 PT'FSWQHRSAEFNNIIFSSQITQIPLTKST 

19 N L- G SGTSVVKGPGFTGGDILRRTSPGGIST 

20 LRVNITAPLSQRYRVRIRYASTTNLQFHTS 

21 IDGRPINQGNFSATMSSGSNLQ S6SFRTVG 

22 FTTPFNFSNGSSVFTLSAHVFNSGNEVYID 

23 RIEFVPAEVTFEAEYDLERAQKAVNELFTS 

24 SNQIGLKTBVTDYHIDQVSNLVECLSDEFC 

25 LDEKGELSEKVKHAKRLSDERNLLGDPNFR 

26 GINRQLDRGWRGSTDITIGGGDDVFKENYV 

27 TLLGTFDEC'YPTYLYQK I DESK L K AYTRYQ 

28 LREYIEDSQDLEIYLIRYNAKHETVNVPGT 

29 GSLWPLSAQBPI GKCGEPNRCA P. H L E W N P D 

30 LDCSCRDGEKCAHHBHHFBLDIDVGCTDLN 

31 EDLGVWVIFK IKTQDGHARLGNLEFLEEKP 

32 LVGEALARVK RAEK'K WRDK REK LEWETN I V 

33 YKEAKESVDALFVNSQYDQLQADTNIAMIH 

34 AADKRVHSIREAYLPELSVIPGVNAAIFEE 

35 LEGRIFTAFSLYDARNVIKNGDFNNGLBCW 

36 NVKG-HVDVEEQNNQRSVLVLPEWEAEVSQE 

37 VR.VCPGRGYILRVTAYKEGYGEGCVTIH.EI 

38 ENNTDELKFS.NCVEEEIYPNNTVTCNDYTV 

39 NQEEY.GGAYTSRNRGYNEAPSVPADYASVY 

40 EEK SYTDGRRENPCEFNRGYRDYTPLPVGY 

41 VTKELEYFPETDK VW I E I GETEGTF I VDS'V 

42 ELLLMEE 
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43 which comprises culturing a prokaryotic microbe 

44 hosting a recombinant DNA transfer vector, denoted 

45 pSYWl, comprising DNA having the following nucleotide 

46 sequence or equivalent nucleotide sequences containing 

47 bases whose translated region codes for the same 

48 amino acid sequence: 

49 (start HD-73) ATG BATAACAATC 400 

50 CGAACATCAA TGAAT6CATT CCTTATAATT GTTTAAGTAA CCCTGAAGTA 

51 GAAGTATTAG GTGGAGAAAG AATAGAAACT GGTTACACCC CAATCGATAT 500 

52 TTCCTTGTCG CTAACGCAAT TTCTTTTGAG TGAATTTGTT CCCGGTGCTG 

53 GATTTGTGTT AGGACTAGTT GATATAATAT GGGGAATTTT TGGTCCCTCT 600 

54 CAATGGGACG CATTTCTTGT ACAAATTGAA CAGTTAATTA ACCAAAGAAT 

55 AGAAGAATTC GCTAGGAACC AAGCDATTTC TAGATTAGAA GGACTAAGCA 700 

56 ATCTTTATCA AATTTACGCA GAATCTTTTA GAGAGTGGGA AGCAGATCCT 

57 ACTAATCCAG CATTAAGAGA AGAGATGCGT ATTCAATTCA ATGACATGAA BOO 

58 CAGTGCCCTT ACAACCGCTA TTCCTCTTTT TGCAGTTCAA AATTATCAAG 

59 TTCCTCTTTT ATCAGTATAT GTTCAAGCTG CAAATTTACA TTTATCAGTT 900 

60 TTGAGAGATG TTTCAGTGTT TGGACAAAGG TGGGGATTTG ATGCCGC6AC 

61 TATCAATAGT CGTTATAATG ATTTAACTAG GCTTATTGGC AACTATACAG 1000 

62 ATTATGCTGT ACGCTGGTAC AATACGGGAT TAGAACGTGT ATGGGGACCG 

63 GATTCTAGAG ATTGGGTAAG GTATAATCAA TTTAGAAGAG AATTAACACT 1100 

64 AACTGTATTA GATATCGTTG CTCTGTTCCC GAATTATGAT AGTAGAAGAT 

65 ATCCAATTCG AACAGTTTCC CAATTAACAA GAGAAATTTA TACAAACCCA 1200 



66 GTATTAGAAA ATTTTGATGG TAGTTTTCGA GGCTCGGCTC AGGGCATAGA 

67 AGGAAGTATT AGGAGTCCAC ATTTGATGGA TATACTTAAC AGTATAACCA 1300 

68 TCTATACGGA TGCTCATAM GGGGAATATT ATTGGTCAGG GCATCAAATA 

69 ATGGCTTCTC CTGTAGGGTT TTCGGGGCCA GAATTCACTT TTCCGCTATA 1400 
^ 70 TGGAACTATG GGAAATGCAG CTCCACAACA ACGTATTGTT GCTCAACTAG 

71 GTCAGGGCGT GTATAGAACA TTATCGTCCA CTTTATATAG AAGACCTTTT 1500 

72 AATATAGGGA TAAATAATCA ACAACTATCT GTTCTTGACG GGACAGAATT 

73 TGCTTATGGA ACCTCCTCAA ATTTGCCATC CGCTGTATAC AGAAAAAGCG 1600 

74 GAACGGTAGA TTCGCTGGAT GAAATACCGC CACAGAATAA CAACGTGCCA 

75 CCTAGGCAAG GATTTAGTCA TCGATTAAGC CATGTTTCAA TGTTTCGTTC 1700 

76 AGGCTTTAGT AATAGTAGTG TAAGTATAAT AAGAGCT (end hd-73) 

77 (start HD-1) CCAACGT TTTCTTGGCA GCATCGCAGT 1900 

78 GCTGAATTTA ATAATATAAT TCCTTCATCA CAAATTACAC AAATACCTTT 

79 AACAAAATCT ACTAATCTTG GCTCTGGAAC TTCTGTCGTT AAAGGACCAG 2000 

80 GATTTACAGG -AGGAGATATT CTTCGAAGAA CTTCACCTGG CCAGATTTCA 

81 ACCTTAAGAG TAAATATTAC TGCACCATTA TCACAAAGAT ATCGGGTAAG 2100 

82 AATTC6CTAC GCTTCTACTA CAAATTTACA ATTCCATACA TCAATTGACG 

83 GAASACCTAT TAATCAGGGT AATTTTTCAG CAACTATGAG TAGTGGGAGT 2200 

84 AATTTACAGT CCGGAAGCTT TAGGACTGTA GGTTTTACTA CTCCGTTTAA 

85 CTTTTCAAAT GGATCAAGTG TATTTACGTT AAGTGCTCAT GTCTTCAATT 2300 
CAGGCAATGA AGTTTATATA GATCGAATTG AATTTGTTCC GGCAGAAGTA 
ACCTTTGAGG CAGAATATGA TTTAGAAAGA GCACAAAAGG CGGTGAATGA 2400 

88 GCTGTTTACT TCTTCCAATC AAATCGGGTT AAAAACAGAT GTGACGGATT 

89 ATCATATTGA TCAAGTATCC AATTTAGTTG AGTGTTTATC AGATGAATTT 2500 

90 TGTCTGGAT6 AAAAACAAGA ATTGTCCGAG AAAGTCAAAC ATGCGAAGCG 

91 ACTTAGTGAT GAGCGGAATT TACTTCAAGA TCCAAACTTC AGAGGGATCA 2600 

92 ATAGACAACT AGACCGTGGC TGGAGAGGAA GTACGGATAT TACCATCCAA 
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93 68ABGCGAT6 ACGTATTCAA AGAGAATTAC GTTACGCTAT TGGGTACCTT 2700 

94 TGATGAGTGC TATCCAACGT ATTTATATCA AAAAATAGAT GAGTCGAAAT 

95 TAAAAGCCTA TACCCBTTAT CAATTAASAQ GGTATATC6A AGATAGTCAA 2800 

96 GACTTAGAAA TCTATTTAAT TCGCTACAAT GCAAAACATG AAACAGTAAA 

97 TGTGCCAGGT ACGGGTTCCT TAT6GCCGCT TTCABCCCAA A6TCCAATCG 2900 

98 GAAAGTGTGG AGAGCCGAAT CGATGC6CGC CACACCTTGA ATGGAATCCT 

99 6ACTTAGATT GTTCGTGTAG GGATGGAGAA AAGTGTGCCC ATCATTCGCA 3000 

100 TCATTTCTCC TTAGACATTG ATGTAGGATG TACAGACTTA AATGAGGACC 

101 TAGGTGTATG GBTGATCTTT AAGATTAAGA CGCAAGATGG GCACGCAAGA 3100 

102 CTAGGGAATC TAGAGTTTCT CGAAGAGAAA CCATTAGTAG GAGAAGCGCT 

103 AGCTCGTGTG AAAAGAGCGG AGAAAAAATG GAGAGACAAA CGTGAAAAAT 3200 

104 TGGAATGGGA AACAAATATC GTTTATAAAG AGGCAAAA6A ATCTGTAGAT 

105 6CTTTATTTG TAAACTCTCA ATATGATCAA TTACAAGCGG ATACGAATAT 3300 
105 TGCCATGATT CATGCGGCAG ATAAACGTGT TCATAGCATT CGAGAAGCTT 

107 ATCTGCCTGA 6CTGTCTGT.G ATTCCGG6TG TCAATGCGGC TATTTTTGAA 3400 

108 GAATTAGAAG GGCGTATTTT CACTGCATTC TCCCTATATG ATGCGAGAAA 

0 109 TGTCATTAAA AATGGTGATT TTAATAATGG CTTATCCTGC TGGAACGTGA 3500 

G HQ AAGGGCATGT AGATGTAGAA GAACAAAACA ACCAACGTTC GGTCCTT6TT 

m HI CTTCCGGAAT GGGAAGCAGA AGTGTCACAA GAAGTTCGTG TCTGTCC6GG 3600 

flU H2 TCGTGGCTAT ATCCTTCGTG TCACAGCGTA CAAGGAGGGA TATGGAGAAG 

113 GTTGCGTAAC CATTCATGAG ATCGAGAACA ATACAGACGA ACTGAAGTTT 3700 

114 AGCAACTGCG TAGAAGAGGA AATCTATCCA AATAACACGG TAACGTGTAA 

115 TGATTATACT GTAAATCAAG AAGAATACGG AGGTGCGTAC ACTTCTCGTA 3B00 

116 ATCGAGGATA TAACGAAGCT CCTTCCGTAC CAGCTGATTA TGCGTCAGTC 

117 TATGAAGAAA AATCGTATAC AGATGGACGA AGA6AGAATC CTTGTGAATT 3900 

118 TAACAGAGGG TATAGGGATT ACACGCCACT ACCAGTTGGT TATGTGACAA 

119 AAGAATTAGA ATACTTCCCA GAAACCGATA AGGTATGGAT TGAGATTGGA 4000 

120 GAAACGGAAG GAACATTTAT CGTGGACAGC GTGGAATTAC TCCTTATGGA 

121 GGAA (end HD-l). 



i'F, 

tip- 



1 51. A chimeric toxin, having the amino acid 

2 sequence of toxin EW3 , with changes which can be shown 

3 schematically as follows: 

4 NH 2 
5 

6 

7 411 - X 

8 I25 - Y 
9 

10 

11 

12 COOH 
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13 wherein X is one of the 20 common amino acids 

14 excep t Asp when the amino acid at position 425 is 

15 Gly; Y is one of the 20 common amino acids except 

16 Gly when the amino acid at position 411 is Asp. 

1 52. A chimeric toxin, having the amino acid 

2 sequence of toxin EW3 , with changes which can be shown 

3 schematically as follows: 
4 

5 NH 2 

h b 

laps 

h 7 
S 8 

s. » : 
•St : 

0 9 
ff ? 10 

M • 12 

jj 13 COOH 

N 14 

15 wherein X is one of the 20 common amino acids except 

16 Arg when the amino acid at position 311 is Arg and the 

17 amino acid at position 313 is Tyr; Y is one of the 20 

18 common amino acids except Arg when the amino acid at 

19 position 289 is Arg and the amino acid at position 313 

20 is Tyr; and Z is one of the 20 common amino acids 

21 except Tyr when the amino acid at position 289 is 

22 Arg and the amino acid at position 311 is Arg. 

1 53. DNA encoding a chimeric toxin as shown in 

2 claim 51. 



289 
I 


- X 


311 


- Y 


313 


- Z 



1 

2 



54. DNA encoding a chimeric toxin as- shown in 
claim 52. 
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55. A recombinant DNA transfer vector comprising 
DNA encoding a chimeric toxin as shown in claim 51. 

56. A recombinant DNA transfer vector comprising 
DNA encoding a chimeric toxin as shown in claim 52. 

57. A chimeric toxin comprising the variable 
region or regions of two or more Bacillus toxins. 

58. A toxin, according to claim 57, wherein the 
Bacillus toxins are B. thuringiensis toxins. 

59. A toxin, according to claim 58, wherein the 
B. thuringiensis toxins are B. thuringiensis var. 
kurstaki HD-1 toxin and B. thuringiensis var. kurstaki 
HD-73 toxin. 

60. A toxin, according to claim 58, wherein 

the B. thuringiensis toxins are encoded by a pesticide- 
producing strain of Bacillus thuringiensis , consisting 
of B. thuringiensis M-7, B. thuringiensis 4 var. kurstaki , 
B. thuringiensis var. f initimus , B. thuringiensis var. 
alesti, B. thuringiensis var. sotto , B. thuringiensis 
var. dendrolimus , B. thuringiensis var. kenyae , B. 
thuringiensis var. galleriae , B. thuringiensis var. 
canadensis , B. thuringiensis var. entomocidus , B. 
thuringiensis var. subtoxicus , B. thuringiensis var. 
aizawai , B. thuringiensis var. morrisoni , B. thuringiensis 
var. ostriniae , B. thuringiensis var. tolworthi , B. 
thuringiensis var. darmstadiensis , B. thuringiensis 
var. tornnanof f i , B. thuringiensis var. kyushuensis , B. 
thuringiensis var. thompsoni , B. thuringiensis var. 
Pakistani , B. thuringiensis var. israelensis , B. thurin - 
giensis var. indiana , B. thuringiensis var. dakota , 
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B. thuringiensis var. tohokuensis , B. thuringiensis 
var. kumanotoensis , B. thuringiensis var. tochigiensis , 
B. thuringiensis var. co liner i , B. thuringiensis var. 
wuhanensis , B. thuringiensis var. tenebrionis , B. 
thuringiensis var. thuringiensis t and other Bacillus 
species selected from B. cereus , B. moritai , B. 
ponilliae , B. lentimorbus , and B. sphaericus . 



